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XI,  p.  393]  in  referriag  to  the  curve  of  plotted  judgments 
notes  ' '  distinctly  longer  or  primary  waves  ' '  which  a  ppeared  in 
all  of  his  resnlts.  and  which  seemed  independent  of  the  length 
of  interval.  The  length  of  these  primary  waves  was  from  0.6 
to  o.g  mintites.  These  rhythmical  variations  he  thinks  are  due 
to  rhythmical  changes  in  the  "  standard  carried  about  in  the 
mind ' '  of  the  subject.  In  explanation  of  the  variations  he  says, 
p.  401,  "That  this  is  connected  with  the  rhythmical  changes  in 
the  nutritive  coudilion  of  the  cerebral  centers,  as  produced  by 
vaso-motor  rhythmical  coDStrictioo  of  the  arterioles,  it  would 
be  rash  to  deny  or  affirm,  or.  perhaps,  even  to  suppose. ' '  In 
addition  to  the  problem  as  already  stated,  there  are  two  other 
points  that  have  come  in  for  consideration,  namely,  the  deter- 
mination of  the  course  of  the  constant  error  and  the  qnestiou  of 
the  validity  of  Weber's  Law.  There  are  also  several  minor 
points  that  will  be  discussed  as  they  present  themselves. 

3.  Method.  The  method  of  Average  Error,  as  given  by 
Kiilpe  was  used  iu  this  study.  There  have  been  numerous  ob- 
jections to  this  method  as  applied  to  the  estimation  of  time  tn- 
\iT\a\a,  chi«f  of  which  is  that  of  Glass  [Phil.  Stud.,  IV,  p. 
423,  Kritisches  und  experimentelles  iiber  den  Zeitsinn],  who 
was  the  first  to  use  the  method  extensively  after  Vierordi.  In 
criticising  the  method  he  gives  three  sources  of  error  that  tend 
to  increase  the  constant  error  beyond  its  true  valae.  "Die.se 
Zeit  setzt  sich  aus  mehrereu  Elementen  zusammen,  namlicb 
ersteus  aus  jener  Zeit  welcbe  vergeht,  wm  von  dem  Urthcil 
da-ss  die  Fehlzeit  der  Normalzeit  gleich  sei.  zu  dem  Entschluss 
tibcrgchcD,  den  Gang  desUbiwerkes  zu  hemmen:  dazu  kommt 
zweilens  die  Zeit,  wclche  notig  ist,  den  Bewegungimpnls  aus- 
zuloscn  tmd  bis  zum  Muskel  fortzupHanzen,  und  drittens  wird 
noch  Zeit  verbraucht  um  den  Hebel  zu  verriichen.  wenn  diese 
lelztere  Zeit  auch  nur  einen  sehr  kleinen  Bruchtheil  einea 
Sccundc  betragt.  Da  alle  Fehlzeiteu  utn  T  zu  gross  siud,  so 
wird  der  constante  Fehler  in  Wahrheit  gleich  c — T  und  also 
i^c — T  sein."  And  in  another  place  he  says  that,  at  times, 
it  may  become  as  large  as  ^th  of  a  second. 

If  this  criticism  were  valid,  the  method  of  Average  Error 
would  have  to  be  abaadooed  for  the  estimation  of  time  inter- 
vals, at  least;  but  that  it  is  not  true  is  clearly  proved  by  the 
work  of  F.  Martins  [Weitere  Untersuchungen  zur  I^hre  von 
der  HerzbcwcgunK-  Zcitschrift  fiir  klinische  Medicin,  XV,  p. 
536]  in  an  investigation  to  demonstrate  the  ability  of  a  person 
to  register  the  beats  of  the  heart,  precisely  at  the  moment  of 
hearing  them,  by  the  "  akustischer  Markuiiimethode."  In  an 
earlier  paper  (Vol.  XIII,  satne  Journal],  Martius  attempted 
to  ascertain  what  point  in  a  cardiogram  corresponded  to  a 
given  sound  in  tlie  heart  cycle,   This  he  attained  b>-  recording. 
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with  a  tap  of  Ihe  Gnger.  the  point  on  th€  curve  which  corrc- 
spoQcled  to  a  ^ven  sound  in  the  heart  beat.  Id  critictsm  of  his 
work  it  was  maintaiaed  by  some  that  the  movement  of  the  fia- 
gcr  could  not  be  made  simuUaDeousIy  with  the  sound  impres> 
siou;  but  that  there  would  be  a  difference  in  time  between  the 
bearing  of  the  sound  and  the  recording  movement  equal  to  the 
persoD's  reaction  time. 

Martius's  second  paper  is  a  reply  to  that  objection.  With 
the  result,  as  he  shows,  that  one  has  the  ability  to  record  a  con- 
tinuous series  of  sound  impressions  practically  without  error; 
the  error  varies  between  0.04"  and  0.017",  and  is  very  oiiea 
zero.  Furthermore,  it  must  be  remembered  that  the  normal 
heart  beat  is  a  \'ariable  stimulus  and,  undoubtedly,  accounts 
for  much  of  the  error.  It  seeras  certain,  therefore,  that  the 
threefold  error  mentioned  by  Glass  cannot  be  considered  well 
fcundcd. 

Tlie  advantages  of  the  reproduction  method  lie  (i)  10  the 
immediate  results  of  the  estimation  which  it  gives;  obviating 
the  error  of  indirect  sensible  discrimination.  (2}  It  allows  a 
more  complete  surrendering  of  the  subject  to  the  rhythm  of  the 
sound  impressions.  (3)  And  most  important  of  all  for  our  own 
problem  is  the  continuous  series  of  judgments  which  it  peimit.'* 
without  intemiplion.  Such  a  series  was  absolutely  esseutial 
for  the  problem  in  hand  in  order  to  afford  a  direct  comparison 
of  the  series  of  plotted  judgments  aud  the  parallel  series  of 
vaso-motor  waves. 

3.  Apparatus.  The  apparatus  in  its  essentials  consisted  of 
the  following  parts:  (i)  A  large  smoked  drum,  driven  by  a 
half  kilowatt  electric  motor.  (2)  A  tuning  fork  of  50  double 
vibratiotw  per  second.  This  was  kept  in  vibration  by  a  storage 
battery.  (3)  A  Meumann  Time  Sense  Instnimeot.  (4)  A 
dock-work  kymograph  for  recording  the  normal  interval,  pneu- 
mogram  and  plethysmogram.  (5)  A  telegraphic  sounder.  (6j' 
A  £nger  plethysmograph.     (7)  A  Fitz  pneumograph. 

There  were  three  separate  electrical  circuits  connecting  the 
different  parts  of  the  apparatus,  a  description  of  which  will 
make  the  workings  of  the  apparatus,  as  a  whole,  more  clear, 
(t)  From  the  Tiuie  Sense  lustruiuetit  to  the  telegraphic 
wuoder,  and  thence  by  a  shunt  to  a  time  marker  which  wrote 
upon  the  clock-work  kymo>n^ph.  This  circuit  mas  supplied  by 
a  battery  of  two  tnchromate  cells.  The  Time  Sense  Instrument 
is  supplied  with  adjustable  contacts  [two,  only,  were  used  in 
the  experiments]  to  which  one  pole  of  the  battery  was  at- 
tached. The  circuit  was  completed  by  the  instrument  itself. 
The  coatacU,  above  referred  to,  are  insulated  so  that  the  cin 


I  Amer.  Jonr.  of  Physiol.,  D«C.,  1859. 
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cuit  15  taade  and  brolcen  by  the  revolution  of  a  metal  rod.  [For 
a  detailed  description  of  the  Time  .Sense  Instrumeat  see  Meu- 
mann,  Phil.  Stud.,  IX,  pp.  270-274.]  There  are  five  pulleys 
on  theiDstriimentsothat  rates  of  rotation  varying  between  fairly 
wide  limits  could  easily  be  obtained.  This,  together  with  the  dif- 
ferent positions  of  the  electrical  contacts  upon  the  graded  circle 
of  the  instrument,  admitted  of  all  intervals  of  the  lengths  de- 
sired. The  shunt  in  this  circuit  from  the  sounder  to  the  time 
marker  on  the  Icymogiaph  wasput  in  for  the  purpose  of  having 
some  constant  point  of  reference  for  ihe  plethysmogiams  and 
pncutnoKrams.  Thus,  tberelation  of  any  given  normal  interval  to 
the  plethysmographic  or  piieumographic  curves  could  easily  be 
obtained.  And  conversely  any  point  in  the  blood  volume 
or  respiratory  records  could  readily  be  referred  to  its  exact 
place  in  the  series  of  normal  clicks.  Furthermore,  as  the  rate 
of  the  drum  ou  which  the  normal  was  reproduced  was  much 
faster  than  the  kymograph  on  which  the  plethysmograms  and 
pneumograms  were  recorded,  the  record  of  the  normal  interval 
on  the  latter  drum  made  the  work  uf  plotting  the  judgments 
taken  from  the  fonuer  drum  easy  and  accurate.  (3)  A  circuit, 
supplied  by  one  bichromate  cell,  from  the  telegraphic  sounder 
to  a  time  marker  which  wrote  upon  the  large  drum,  There  was 
also  a  shunt  circuit  from  the  sounder  to  a  key  beside  which 
the  subject  sat,  and  by  which  be  reproduced  tbe  normal  inter- 
val by  a  slight  tap  of  the  finger.  From  this  it  will  be  seen  that 
one  and  the  same  signal  ser\'ed  both  to  record  the  normal  in- 
terval and  the  subject's  judgment.  The  key  was  provided 
with  a  spring  which  immediately  broke  the  circuit  after  the  re- 
moval of  the  finger.  (3)  A  cii^uit  from  tbe  storage  battery  to 
tbe  tuning  fork  and  a  shunt  circuit  in  which  was  a  resistance 
box.  connected  the  tuning  fork  with  the  second  time  marker 
wliich  wrote  the  time  in  fiftieths  of  a  second  on  the  large 
drum  just  above  the  cun,'e  of  normal  interval  and  reproduc- 
tions. 

4.  Pracliceand  Proceedure.  Ofthesix  persons  used  in  thisex- 
pcriment  but  two  were  practiced  in  the  estimation  of  intervals, 
although  all  were  experienced  tti  psychological  work.  With  the 
shorter  intervals  uo  preliminary  practice  was  considered  neces- 
Mry,  but  with  intervals  0.92"  to  7.34"  a  period  of  practice  im- 
mediately precodcd  the  regular  experiments.  The  hour  ofexperi- 
ment  was  1  p.  h.  The  general  proceedure  was  as  follows:  The 
subject  was  comfortably  seated  beside  a  table  so  that  bis  fingers 
hung  just  above  the  key  by  which  his  judgment  was  recorded. 
The  middle  finger  of  the  left  hand  was  thriLst  into  the  plethysmo* 

iph  which  was  suspended  from  the  ceiling  by  a  cord.  In  the 
iterexperiments  [Intervals  3.40" —  7- 24"]  a  pneumograph  was 
itached  to  the  thorax  of  the  subject  and  adjusted  to  write 
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upon  the  cIock>work  kymograph.  The  tele^aphic  sounder, 
tlic  clicks  of  which  limited  the  Dormal  interval,  stood  upon  the 
same  table  and  behind  the  reagent.  The  clock-work  kymo- 
graph  stood  near  by.  beside  which  an  assistant  sat  who  at- 
tended to  it  and  to  the  writing  of  the  plethysniograph  and 
pneumograph.  The  large  drum,  Time  Sense  Instrument,  tun- 
ing fork  and  motor  were  in  an  adjoining  room,  all  couueclions 
with  the  other  parts  of  the  apparatus  passing  through  the 
wall.  There  was  considernble  noise  made  by  the  motor;  but 
as  it  wa.<i  in  the  n.-itnTe  of  a  muffled  roar  of  constant  pitch  and 
approximately  constant  intently  it  formed  a  background  as  it 
were,  for  the  two  clicks  of  the  normal,  without,  in  any  way, 
tending  to  "drown  them  oat."  Hence  it  was  neglected.  Two 
seconds  before  the  motor  was  started  the  preparatorj-  "ready" 
was  called  out  by  the  assistant  attending  that  part  of  the 
apparatus,  The  motor  was  then  started,  and  also  the  clock- 
work kymograph  iu  the  other  room.  As  the  revolving  rod  of 
the  Time  Sense  In-itruraent  passes  the  two  contacts  the  sounder 
emits  two  sharp  clicks,  The  subject  is  lo  press  the  key  at  the 
moment  he  thinks  that  a  time  has  elapsed  equal  lo  that  between 
the  two  clicks  of  the  sounder.  Then  follows  the  same  sequence 
of  the  normal  clicks  and  Ihe  tap  on  the  key  as  before  until  the 
drum  has  exhausted  itself.  The  subject  is  then  allowed  to  rest 
wbik  the  drum  is  again  prepared  and  a  like  series  gone  through 
with.  The  method  of  single  reproduction,  as  above  described, 
was  not  adopted  until  after  interval  0.72".  Before  that,  a 
method  of  mnlliple  reproduction  was  followed.  The  normal 
interval  was  given  as  already  described :  but  the  subject  instead 
of  dating  his  judgment  from  the  second  click  of  the  normal, 
made  fuv  taps  upon  the  key  as  the  limib  of  the  time  interval. 
There  was  thus  left  a  time  interval  between  the  last  click  of 
the  Donnal  interval  and  the  first  tap  of  the  reprodnction.  With 
very  short  intervals  when  the  contacts  were  close  together 
there  remained  a  considerable  interval  before  the  revolving  rod 
completed  its  revolution.  To  take  advantage  of  this  tbe  sut>- 
ject  was  told  to  make  as  many  reproductions  of  the  normal  in- 
terval as  he  conveniently  could.  This,  however,  proved  detri- 
mental, as  some  of  the  subjects  persisted  in  "  hurrying  "  the 
last  judgmcDts,  although  cautioned  against  it.  The  numberof 
reproductions.  theTcfore,  was  limited  to  three,  before  this 
method  was  abandoned  for  that  first  described.  The  effect  of 
both  mnlttple  and  single  reproductions  upon  the  leugth  of  judg- 
ment will  be  discussed  more  fully  under  the  head  of  "  Constant 
Error."  With  the  change  in  the  number  of  reproductions  the 
two  contacts  of  the  lime  sense  instrument  were  placed  lao" 
apart,  and  not  changed  during  the  remainder  of  the  work.  All 
changes  in  the  length  of  interval  were  effected  by  means  of  the 
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saim.   We  will  give,  tbeidbre,  a  brief  ^aai^Kak  of  tbe  remits 
of  work  tbat  still  reflutiifl  mooticcd. 

Mctuztann :  Tbc  mtirk  of  E.  Menmanii  makes  a  tuminB  point 
hi  tbc  BStvre  of  Time  Sense  tDvesogatioa.  Previoos  to  him  tbe 
i:eocraI  cbaracter  of  tbe  work  WiS  voy  deddedlr  qvtntitativc. 
That  tfab  k  tbe  caee  is  verr  deufy  dwwn  by  only  a  slight  ac- 
willi  tbc  litcTiture  of  tbe  snbject.  For  exanple, 
Eatd  fotmnlated  mathematical  laws  for  the  coarse. 
of  the  oonstant  error.  Macbiitvest^tedonly  thetjoestionof  tbe' 
validity  of  \V«ber'&  Law.  And  Fecbaer's  cnticism  of  Eald  is 
very  largely  a  dticnasion  of  metbods  and  ao  interpretackm  of 
fTflriwIi.  In  contndtstiBCtioii  to  w<»k  of  this  kind  Meomuin's 
porat  of  view  is  pre-eminetitly  qnalitatire.  Tbe  object  of  his 
investigation  is  to  show  tbe  ^ect  of  the  difierent  intensities  of 
Ibe  limittsg  stiiauH  on  tbe  apparent  length  of  interii-alssndtbe 
dcccptioiuof  jndgmrats  dnc  to  diSerent  kinds  of  "  fillings." 

There  are  three  articles  that  deal  directly  with  the  estima- 
tiOD  of  inlcrvaU.  ( i )  Beitrage  rur  Psychologic  des  Zeilsinnes 
rPhiL  Stud.,  VIII.  p.  4Ji].  which  is  a  critical  rei'iew  of  the 
Uterature  of  the  subject,  with  partictilat  alteution  to  Miinster- 
berg  and  Scbumana.  (2)  [Phil.  Stud,,  IX,  p-  264]  A  coa- 
tionation  of  tbe  former  article,  tboagh  this  is  whoUy  experi- 
mental. (3)  Beitrage  zur  Fsycb.  des  Zdtbewusstseins  [Phil. 
Stnd.,  XII.  p.  >3Sl.  which  is  an  experimental  investigation 
inlo  the  effect  of  dinerent  kind.s  of  fillings  npon  the  estimation 
of  intervalB. 

Ai  a  general  result  of  the  first  experimental  work  [\^ol. 
IX],  Meumaoa  concludes  that  the  estimation  of  iuter\-als  falls 
into  three  classes,  (r)  Vcr>- short  intervals  up  to  0.5",  the 
judgment  of  which  is  ver>'  hirgely  determined  by  tbe  quality — 
intensity  nature  of  tbc  limiting  stimuli.  (2)  Intervals  of  me- 
dium length  —  0.5"  to  3.0" — which  are  estimated  directly.  The 
only  basis  of  judgmeat  is  tbe  interval  of  lime  itself.  (3)  Long 
intcrrala  —  3.0"  and  above  —  which  arc  estimated  indirectly 
by  the  mediation  of  some  organic  function.  Menmann  al.so 
— ints  out  the  fact  that,  if,  in  a  series  of  clicks  of  equal  intensi- 

»,one  more  intense  than  the  others,  is  sounded,  tbe  interval 
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preceding  it  is  apparently  shortened.  Aad,  in  general,  it  may 
be  said  that  au  intense  limiting  stimulus  shorteus  the  length 
of  the  interval  preceding  it,  while  a  weak  stimulus  apparently 
leagtlieus  it. 

The  general  results  of  the  second  experimental  article  [Vol. 
XII]  on  the  effect  of  the  kind  of  filing  on  the  estimation  of  a 
time  inten'al  are  recapitulated  on  p.  247  in  the  concluding  re- 
marks from  which  I  quote. 

(1)  "  Un:scre  Zcitscbatzung  ist  in  hohem  Masse  abhangig 
von  der  Art  der  Ausiiillung  der  Zeilstrecken. " 

(3)  "  Dicse  Abbangigkcit  aussert  sicb  in  gaoz  vetscfaiedener 
Weise  bei  kleinen,  mittleren  und  grosseren  Zeiteo." 

(3)  "'  Werden  zwei  different  ausgefiillte  Zeilstrecken  mitan- 
■adtf  verglichcn,  von  denen  die  erste  eine  reizerfiillte,  die 
Kweite  eine  "  leere  "  reizbegren/ite  ist,  so  erscheint  bei  klein- 
sien  and  kleinen  Zeiten  die  reizerfiilte  Zcit  grosser  wie  die 
rdzbegrcnztc  Zcitstrccke;  bei  grossen  Zeiten  tritt  das  Um- 
gekehrte  ein,  die  lei/erfiillte  Zeit  erscheint  kleiner  wie  die 
reizbcgrenzte.  Zwischen  diesen  beideu  Richtungen  der  con- 
stanten  Fehl!«cbatzung  unter  dem  Einfluss  differenter  Aus- 
fullnng  la.>t.<>t  sich  fast  immer  eine  IndifFerenzzone  nachweisen, 
innerhalb  dcrcn  die  different  ausgefiillten  Zeitstrecken  gleich 
Oder  annahernd  gleich  erscheinen,  innerhalb  deren  also  weder 
Ueber — noch  Untcrschatzung  einer  von  beideo  Zeitstrecken 
herrschl." 

(4)  The  influence  of  the  number  of  filling  impressions  is 
more  strongly  marked  with  small  times.  With  both  visual  and 
auditory  stimulation  the  quality  of  eve  rest!  matiou  increases 
with  the  number  of  611ing  sensations  so  long  as  they  are  not 
carried  to  a  point  of  fusion. 

(5)  These  rules  hold  good  in  whatever  sense  department  the 
limiting  stimuli  arc. 

Shaw  and  Wriuch.  The  latest  work  that  has  been  done  in 
Time  Sense  is  "  A  Contribution  to  the  Psychology  of  Time," 
by  M.  A.  Shaw  and  F.  S.  Wrinch  [Univ.  of  Toronto.  Studies 
Psych.,  Series  No.  2.  1898- igoo].  The  work  is  divided  Into 
five  sections,  (i)  An  Historical  Sketch  of  the  Problem.  (2) 
Theory  of  Time  Estimation.  (3)  Experinieuts  on  the  Lapse  of 
time  between  the  normal  and  comparative  inter\'als.  (4) 
Weber's  Law  and  Time  Estimation.  Cs)  Reproduction  of  com- 
plex rhythmically-arranged  groups  of  interval.  This  work  un- 
doubtedly suffers  from  the  fact  that  a  preconceived  theory  of 
time  estimation  is  allowed  to  influence  the  experiments.  The 
theory  is,  that  there  is  in  consciousness  a  "unit  of  lime" 
which  scn'cs  as  the  basis  of  all  time  estimation.  This  unit  is 
equivalent  to  "  the  interval  that  lies  between  the  short  and 


loDg  ffOKgs,  which  has  bees  found  so  be  tbe  moet  accurately 
clSwlrd  interral.  It  diflezs  ta  kacUi  mon  or  kss  is  diferent 
iBfividoals.  bat  to  all  casts  the  coaMant  error  and  mean  varia- 
ikMareleBBisweappnui—ieiDiL  Hiene,aEitlKrtbelimitiDg 
impiririnn.  whidi  wfanicMtteiadfeat  afdK  sbortcr  inter- 
Tan,  nor  the  or^iaaQr  fuBCthaieJ  ooHcu  wiiidi  Influences  the 
jw^BCDt  of  loiter  tBtemls,  aodifie*  the  ntHMTr"  to  any 
■■art 111  decree^  This  leniaiLibfc  hct.  in  ooonectioo  with  the 
eitiiiirifin  afinterralss  that  a  more  or  less  definite  interval  is 
eitfimatgd  mot  aocxuatdy,  and  the  fttrtber  bet  that  as  we  de- 
part fimn  it  in  either  diicction  enocs  arise  in  jndgmenl.  lead 
ns  to  behere  it  to  be  the  basts  of  the  ettimatiOQ  of  intervals  in 
all  isaea — a  teaiparal  unit." 

The  jnstificatioB  far  the  theory  is  that  it  satis6cs  the  de- 
BMads  "  fondamental  in  the  h«B«a  auad  "  far  "  single  prin- 
ciples." and  abo  the  "  scientific  demand  far  explanation  by  as 
tewprindples  as  are  ooosistent  with  the  facts"  p.  tS. 

The  experimental  basts  of  tbe  theory  rests   (t)  apon  the 
■tal^nents  of  Knlpe,  Menmaim  and  others,  that  tbere  is  an 
JnlBTal  of  nediaia  kngth — 0.5"  to  3.0"— which  is  judged  im- 
iMrtiirrtj      (2)  That  intervals  less  than  tbe  iDdiSercnce  time 
«re  overestimated.     "This  error  in  estinuttoo  seems  to  be  doe 
to  the  tendency  of  tbe  tioit  to  cooiplete  iL-^.  it  being  the  indi- 
vidcMlbiMsofestimatkKi."     (3)  Wiib  the  esthnatioo  of  in* 
lOTalf  lonfer  than  the  indifference  interval,  the  organic 
tkMH.  already  niaitiooed.  serve,  at  least,  as  helps  to  jndgmenL 
"The  cxptimatioB  ts  not,  however,  tbit  the  content  is  the 
haaa  of  jtMsment.  bat  that  tbe  mind  estimates  intervals  longer 
than  the  nait  in  terms  of  the  anit  iisrif,  and  that  tbe  unit  or  the 
BflttlBle  of  it,  is  here  represented  by  sooe  regularly  recurring 
ornmc  fbaclion."    (p.  «>.)    Allbongh  one  would  expect  some 
isdhridtnl  variations  of  the   ooit,  the  differences  between   die 
kngth  of  the  todifinoca  tDterval  as  given  by  Kiilpe  0.5" — 
y<r  and  those  dtteiuUiied  by  their  own  experimcats  an:  very 
ifida.     TbBS  Ihey  say  K's  "  unit  of  lime   ■  is  "  probably  oo« 
ar-*  ii  15CW  and  S's  i&^.   pp.  +3-43 
.c  work,  the  erperiment»l  part,   is  to 
of  time  between  Xbe  nonnal  and  com- 
l,lgj   experimenxsvisijai  stimuli  were 
,  .  ,       .„  incandescent  lamp  reflected 
■,e»  bortrA\»  »  ^"^  attached 
.  '•  fifle«\^c<^»«iT.  and   Tt- 
-e         .^  ^'^  ^™  «To\ved. 
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a  pointer  in  contact  with  the  paper."  p.  126.  The  time  was 
recorded  upon  the  drum  in  hundredths  of  a  second  by  means 
of  a  tuning  fork.  The  average  etror,  constant  error  and  mean 
varintion  are  worked  out. 

The  results  arc  quoted  literally,  p.  150.     (i)  The  interval 
of  half  a  second  approximates  to  what  has  been  called  abo^-e 

the  unit  of  time Here,  also,  the  effect  of  the  pause 

is  less  than  with  intervals  above  it.  The  mean  variation  is  the 
same  for  immediate  [judgments]  and  "  one  minute,"  while  tlie 
constant  error  is  nearly  the  same  for  both.  [2)  With  intervals 
above  the  unit  of  time  the  mean  variation  increases  with  the 
length  of  the  pause.  Sensibility  decrea-ses  with  intervals  above 
the  unit.  (3)  The  constant  error  is  practically  the  same 
throughout  for  "one  minute"  and  "immediate."  (4)  After 
the  lapse  of  half  a  minute  the  results  are  not  regular:  with  the 
longest  normal  inter%'al  [15^.66  hundredths  of  a  second]  the 
constant  error  is  less  than  for  the  "  immediate."  but  with  the 
other  normal  intervals  it  is  greater.  The  mean  variation  for  a 
half  minute  is  greater  than  for  "  immediate." 

In  the  work  upon  Weber's  Law  and,  incidentally,  to  shov 
the  effect  of  different  intensities  of  the  limiting  stimuli,  audi- 
tory stimulation  was  used.  The  nonnal  intervals  varied  in 
length  from  gyr  to  g  1 5tw.  1  gi^-e  the  results  below  in  two 
colnmos.  (i)  The  length  of  normal  interval  and  (2)  the 
fraction  of  Weber's  Law.  t.  e.,  the  "  mean  variation  of  the  per- 
centages of  mean  variations  "  are  given  in  average  for  six  to 
ten  normal  intervals.  I  quote  the  results  of  several  subjects 
tiling  the  most  favorable  result,  aa  in  some  cases  two  results 
ar?  given. 

H  V  or  9t*  M  ^'^ 
O.  81% 
o.  8296 
o.  99ft 

O.    72?fc 

o.  (>^% 
0.737^ 

0.  63^ 

1.  5096 

I-  34% 

From  these  lesulls  the  authors  conclude  that  it  speaks ' '  very 
ooodoMvely  for  the  validity  of  Weber's  Law."  It  should  be 
pointed  out.  bowe^'er,  that  part  of  the  results,  at  least,  were 
•"ide  from  auditor}-  stimulation  of  varying  intensities  and  the  re- 
•Minder  with  visual  stimulation.  It  seems  rntlier  remarkable 
^t  ibe  results  agree  as  closely  as  tbcy  do,  considering  the  very 
aiSereut  experimental  conditions  under  which  they  were  dc' 
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Nouut. 

K 

[22-  257«r 

93-  '870- 

503-90500- 

w 

101-  iS7«r 

13J-  248* 

51 2-98250^ 

s 

107-  2140- 

500-88700^ 

B 

99-  254V 

Older  to  ensure  «xact  coincidetice  o(  the  plotted  curve  and  the 
plethysmogratu.  the  in tlli meter  paper  was  placed  upon  the  ple- 
ihysmograpbic  record  and  the  series  or  normals,  as  recorded 
OD  that  drum,  marked  upoti  the  millimeter  paper.  The  judg- 
ments as  they  were  obtained  from  the  other  dnim  in  fiftieths  of 
a  second — multiplied  by  two  to  give  hundredths — were  num- 
bered to  correspond  to  tlie  aeries  of  normuls  a.-s  recorded  on  the 
plethysmogram.  So  that  there  was  no  chance  for  error  in  the 
direct  comparison  of  the  two  scries.  The  judgments  in  hun- 
dredths of  a  second,  one  millimeter  to  one  oce-liiindrcdth  of  a 
second,  were  laid  off  on  the  ordinate.  To  save  space  some  num- 
ber which  was  less  than  the  smallest  judgment  was  subtracted 
&om  all  judgments  of  a  given  series  before  plotting.  Thus  only 
the  absolute  flnctitattons  appeared  in  any  plotted  curve.  By 
this  means  cur\-es  to  the  number  of  thirty-seven  were  obtained 
which  bad  parallel  plethysmographic  records  with  well  defined 
vuo-motOT  waves  in  some  part  of  the  ir  course. 

As  a  result  of  the  direct  comparisons  we  have  selected  six 
cuT\'es  which  show  coincidences  of  the  vasomotor  wave  and 
the  fluctuations  in  judgment.  The  normal  intervals  from  which 
they  were  derived,  vary  in  length  from  0.4"  to  two  seconds. 


1|.  I.   Sr.  subject.    totervBl  N— 0.66*'.  Carve  t*mA*  from  left  to  ng,ht. 

The  agreement  of  the  three  waves  in  each  case 'of  the  two 
curves  could  hardly  be  bettered.  The  troughs  of  the  curt-e  of 
jodgments  exactly  coincide  witli  the  troughs  of  the  waves  in 
the  plethysmogram.     Although  the  vaso-motor  waves  are  not 
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9if.  3.    Bt.  subject.     Interval  0.40".     Curve  reads  froni  left  to  right. 

The  interval  from  which  these  curves  were  dern-ed  was  the  first 
one  of  which  single  reproductious  were  made.  The  same  devia- 
tion In  tie  cnr\-e  of  judgments  occur  as  in  the  others,  although 
there  is  not  much  regularity.  There  are  two  well  marked  vaso- 
motor waves  with  corresponding  rises  in  the  curve  of  judg- 
ments. Between  the  two,  however,  is  a  short  symmetrical  rise 
and  fall  which  agrees  with  a  very  slight  rise  in  the  plethysmo- 
gnm  between  the  two  large  vaso-motor  waves  l]«fore  men- 
tjooed. 

The  plethysmogram  in  this  case  (see  Fig.  4,  p.  14, )  is  notable 
(or  the  well  niarVwl  and  continuous  series  of  vaso-molor  waves. 
On  the  Other  hand,  the  variations  in  the  curve  of  judgments  are 
well  marked  but  not  very  regular.  In  addition  to  the  larger 
flactuatioDs  there  are  many  smaller  ones  which  make  it  appear 
more  or  less  brokeu.  Of  the  eight  vaso-niotor  waves  that  ap- 
pear in  Ihis  6gare  six  have  direct  coiucidences  with  the  crests 
of  fluctnations  in  the  curve  of  judgments.  On  the  other  hand, 
the  highest  point  in  the  estimation  curve  corresponds  to  the 
lowest  of  Che  plethysmogram.  The  remaining  vaso-motor  wave 
has  no  direct  agreement  with  a  rise  in  the  judgments.  Tliia 
cnn-e  is  also  noublc  for  the  fact  that  it  admits  of  direct  com- 
parisons for  a  longer  period  of  time  thnn  any  of  the  other 
curves. 

As  is  shown  in  Fig.  5,  p.  15,  the  fiuctuatious  in  the  estima- 
tion curve  arc  much  larger  than  those  previously  exhibited. 
Although  the  agreement  between  the  two  curves  can  hardly 
be  said  to  tx  exact,  yet  there  is  some  coincidence,  and  what  is 
more,  the  curve  shows  as  many  others  did,  though  no  direct 
ooroparisou  could  be  made,  thai  where  the  changes  in  the  pie- 


thysmogram  are  laTg:est.  that  part  of  the  estimation  curA-e  cor- 
lesponding  to  it  shows  greatest  variations.     There  is  another 

Cl  which  this  curve  exhibits  in  cuinraon  with  those  of  the 
.,c  intervals,  that,  as  tlie  iutervals  grow  longer,  the  devia- 
tions of  judgDient  from  the  ooraial  interval  grow  larger. 

There  are  only  two  vaso-motor  waves  in  Fig.  6,  p.  i5,  that  can 
be  said  to  correspond  exactly  to  large  devialions  in  the  curve 
of  judgments.  Although,  as  was  observed  in  the  preceding 
carve,  the  Bnctuatioss  iu  estimation  arc  largest  with  correspond- 
ing changes  in  the  cun-c  of  blood  volume. 

As  was  said  earlier  in  this  article,  the  method  of  direct  com- 
parison does  not  yield  as  conclusive  evidence  as  docs  the  method 
of  averages.     And  in  either  case,  it  must  not  be  supposed  that 
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longer  than  tbis.    Tbe  reason  for  that  is  that  tbe  plethysmo- 

grams  showed  hardly  any  vaso-motor  waves.  ThU  was  du«. 
in  all  probability,  to  the  aonsually  cold  w«atber  daring  which 
the  last  experiiucuts  were  made,  and  also  to  the  fact  that  the 
boilding  was  not  heated.  It  is  baiely  po&sible  that  tbeir  ab- 
sence is  due  to  the  inhibitory  cBects  of  the  longer  inter\-al3. 

The  (lifficuUy  that  was  experienced  by  most  subjccis  with 
the  longer  intervals,  and  in  particular,  inlerv'fll  5.^5"  showed 
iteclf  very  plainly  in  the  plotted  cur%-es.  With  the  smaller  inter- 
vals the  amount  of  \-ariation  in  cither  direction  from  normal  the 
tDter\-al  was  comparatively  &mall;  but  with  longer  inten*alsthc 
uncertainty  of  judgment  showed  itself  by  the  extremely  large 
variations  00  both  .sides  of  tbe  uomi.  In  the  last  iatervaLs  this 
often  amounted  to  two  or  three  seconds 

The  Centfant  Error .  U'ilh  reference  to  the  constant  eiTor  our 
own  experiments  as  a  whole  dix*ide  themselves  into  two  grottps, 
all  dependent  upon  the  number  of  reprodnctions  of  the  normal 
interval.  In  the  tirst  group  [Inler\'als  o.  lS"-o,72"]  there  were, 
at  first,  fi^-c  or  six,  and  finally  tn-o  repnjductioDs  made  after 
each  Donnal.  But  as  this  procedure  proved  detrintcnial  by 
causing  some  of  the  subjects  to  hasten  their  judgments  it  was 
abanduucd  fur  the  ^nglc  reproduction  method.  In  the  second 
group  [Intervals  0.40"-;. 24"].  therefore,  but  one  reproduction 
was  made  for  each  presentation  of  the  normal. 

The  effect  of  the  number  of  reproductions  upon  the  size  of 
thecuD!«taot  error  has  receii-ed  too  little  in\'esiigatiou .  as  yet, 
to  speak  with  much  certainty  about  it.  Aa  Nichols  says,  "  New 
experiments  seem  needed  for  the  tripartite  relations  between 
the  sign  of  the  Constant  EriDr,  the  number  or  length  of  time 
the  norm  is  given  as  a  sample,  and  the  number  ol  reproduced 
judgments."  Stevens  [Mind.  XI,  p.  393],  hi.wewr,  used  the 
method  of  multiple  reproduction,  and  has  published  the  aver- 
age judgment  for  each  fi\'c  seconds  after  the  nuimat  to  the  end 
of  the  series.  The  result  is  a  very  decided  diminution  of  the 
sue  of  judgment  for  each  successive  five  seconds,  as  the  series 
taken  from  Table  II.  p.  395.  will  sliow: 

N=  1.44  (i)  .960  (2)  .830  rs)  -740  (4)-7'«>  C5)  -677  (6)  .610 
C7)  -59°  <8)  .480  t9)  .360.  This  result  is  common  to  all  of  the 
tables  as  published.  Nichols  also  used  the  muiiiple  reproduc- 
*'oa  method,  but  has  published  only  the  first  judgments  after 
oonnaL  He  says,  however,  that  for  one  subject,  L.  the 
Its  are  "  unusually  shorlthrougboot  the  experiments, 

'1   in  the  curves,  show  theniseU*es  gromng  rapidly  shorter 

•*iorter  to  the  end  of  the  drum."  while  ihc  "judgments  of 

unnsuallr  long  Ihroughout  all  his  trial.'^.  and  bJ5  cur\'es 

ily  up  throughout  each  drum."     lu  our  own  cxpcri- 

hlfa  tbe  multiple  repTDdoctioa  there  were,  also,  c^po- 


STtTDTSS. 


t9 


sit*  tendencies  lo  be  obser\*ed  in  different  subjects.  Thus  Br. 
and  Bi.  allowed  a  constant  decrease  with  eacli  reproduction, 
wbicb  very  probably  accounts  (or  the  small  indiflcTCBCe  time 
of  Br.  [0.46"]  and  the  irreguUriiiea  in  Bt's  constant  error 
[Tabic  IVj.  While,  on  the  other  hand,  the  rcmaioiug  sub- 
jects showed  a  constant  eulargenient  of  eacli  successive  judg- 
ment. Although  the  number  of  reproductions  was,  probably, 
too  small  to  say  finally  what  the  effect  would  be. 

From  our  own  experiments  the  effect  of  the  ttingle  reproduc- 
tion may  be  inferred  wHth  more  certainty.  With  but  two  ex- 
ceptions all  subjects  show  a  positive  error  at  0.46".  One  of 
the  exceptions,  Bt.,  gives  a  positive  error  at  0.58".  These  iu- 
tcrvals  were  estimated  by  multiple  reproductions.  On  the 
other  hand,  all  KubjecLt  but  Py.  [c=:-+-.oi8]  show  a  marked  un- 
derestimation of  the  first  interval  [0.40''!  in  the  second  ^oup. 
We  may  conclude,  therefore,  that  the  eflfect  of  the  »ngle  repro- 
duction is  a  decided  lowering'  of  the  first  indifiereoce  point. 

The  results  of  e:ich  reagent  are  given  in  a  separate  table. 
There  are  six  columns  given  in  each  table,  (tj  The  number 
of  the  interval  in  order  of  siw:.  (a)  The  normal  interval  in 
hundredths  of  a  second.  (3)  The  constant  error  in  hundredths 
of  a  second  with  the  positive  or  negative  sign  iirefixed  to  indi- 
cate an  over  or  underestimation,  respectively.  (4)  The  average 
crude  error.  (5)  The  pure  variable  error.  (6)  The  number  of 
ejtf>erinieDts  made  on  each  interval, 

Tahlk  J.    Py. 


KO. 

N. 

c. 

Am 

An 

II. 

1 

a.iS 

-H-033 

i-860 

-1035 

506 

K 

0-J4 

—  -040 

3-815 

•3843 

.^10 

1 

0.46 

+  .036 

4.091 

.0SS9 

333 

■ 

0.38 

+  ■100 

4-5*5 

.OJ871 

119 

■ 

0.66 

-l-.ofo 

70671 

.10705 

117 

W         6 

0.7a 

+  -ca7 

4  509 

.0636a 

>73 

in>. 

K. 

e. 

A. 

Am 

N 

n. 

K 

0.40 

4- .018 

3-488 

.08708 

361 

■ 

0.70 

— .oa6 

Aiil 

-06605 

241 

I 

0-93 

T°P 

7  516 

.0816 

173 

■          4 

1.33 

-I-.18 

M  -434 

.1099 

'39 

1     ^ 

a. 40 

t-2i5 

31.1292 

.■396 

61 

3-70 

+  .65 

53-36' 

-■439 I 
■1388a 

65 

■     I 

5-45 

+  -573 

64-303 

40 

7-34 

+  ■443 

W-a*? 

39 

The  constant  error,  as  shown  by  Py's  results,  is.  iu  general,  a 
typical  instance  of  its  course  as  exhibited  in  our  experiments. 
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Yet  there  arc  some  peculiarities  that  are  not  coaunon  to  the 
other  subjects.  One  striking  exception  is  the  negative  con- 
stant error  at  0.34"  in  the  first  group.  The  reason  for  this, 
probably,  lies  in  the  fact  that  toterval  0.34"  was  tbe  first  one 
used  in  tbe  beginoing  of  the  investigatiou.  HetKe.  the  lack  of 
practice  may  account  for  il.  Nichols  also  points  out  that  any 
"slight  Dervou5>ues»  or  excitement  of  the  subject  sliortcns  tbe 
judginent."  This,  too,  may  have  bad  something  In  do  with 
It.  The  change  of  sign  of  tbe  constant  error  at  intcr^-al  1.31" 
in  the  second  group  is  also  somewhat  anomalous.  But  as  tbe 
overej-timation  after  this  is  constant  the  cause  will  have  to  be 
ascribed  to  some  individual  peculiarity. 

Tablr  n.    Br. 


MO. 

X. 

■=■ 

A. 

■. 

I 

0.18 

+  .004 

1.5803 

.0S834 

37» 

a 

0.34 

+  -015 

1.987 

.05840 

J« 

3 

0.46 

~  o« 

I-7.W 

0593a 

509 

4 

i 

0!^ 

—  .on 

—  -Od9 

3  5*4 
4.3306 

05990 
.06409 

"9 
109 

0.7a 

—I.Q2 

3893 

.05406 

'32 

Ho. 

N. 

C- 

^m 

Aro 

D. 

I 

0.40 

-^ 

4.079 

.1019 

344 

a 

o.;o 

4  79^ 

.*837 

■M-J 

3 

0.92 

—  073 

4  833 

05337 

183 

4 

1.3' 

—  013 

I  J. 093 

.0916 

139 

1 
7 

I -40 

-.117 

17  350 

.07229 

40 

3-TO 
S-45 

+  .oa 

47-999 
»54.570 

■.•J^ 

44 
35 

8 

7  54 

—  .yo 

63-030 

<«7«5 

34 

The  small  indifference  time  of  Br.  [0.46"]  in  the  first  group 
is  probably  due,  as  I  have  already  said,  to  tbe  constant  ten- 
dency to  decrease  the  size  of  each  successive  reproduction.  Yet 
It  may  be  wholly  normal  as  the  iodiGTerence  time  as  given  by 
Kiiipe  varies  between  0.5"  and  3.0".  The  sign  of  the  constant 
error  in  tbe  second  group  changes  somewhere  between  2.4  sees. 
and  3.70".  It  altvi,  again,  changes  Mgns  nt  7.24  sees.  What 
this  last  change  is  due  to  I  am  at  los.s  to  know. 

The  points  to  be  noted  in  the  course  of  the  constaut  error  in 
Table  III.  p,  21,  are  the  negative  sign  of  the  error  at  0.72"  in 
the  6nn  group  and  the  small  uiiderestimatit.n  of  the  first  intei- 
v(tl  in  tbe  M-cond  group.    There  is  also  another  indifference  point 

twees  2.4"  and  3.7c/'.     From  there  on  the  overestimation 

f^^y  large. 
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No. 

N. 

c. 

Am 

Am 

N 

n. 

I 

O.lS 

4-  .039 

1.633 

.09011 

371 

2 

0.34 

+    .<M7 

1.769 

.0503 

126 

3 

0.46 

4-  .011 

3  3" 

.07199 

184 

4 

0.58 

+  .017 

5.1965 

.08959 

98 

5 

0.66 

4-    232 

"■55 

•^8999 

129 

6 

0.73 

— 1 .01 

6.660 

.09349 

134 

No. 

N. 

c. 

Am 

Am 
N 

a. 

I 

0.40 

—  -002 

3-431 

.08617 

114 

2 

0.70 

-  .087 

5086 

.07365 

369 

3 

0.93 

—  .04a 

8.3852 

.0475^ 

172 

4 

1-32 

—  .152 

.06396 

9^ 

5 

a. 40 

-  .367 

18.942 

.0812 

32 

6 

3-70 

+   -886 

68.536 

■18532 

60 

7 

5-45 

+1-5 

131.08 

■23984 

36 

8 

7.24 

+r-o3 

III. 906 

■15456 

33 

Table  IV.    Bt. 


No. 

N. 

c, 

Am 

Am 

N 

n. 

I 

0.18 

+  .008 

t.3023 

06678 

536 

3 

0  34 

+  .040 

3.180 

064II 

32 

3 

0.46 

—  .038 

3.100 

0674 

254 

4 

0.58 

+  .015 

3  6385 

06255 

"3 

5 

0.66 

—  053 

3-II34 

4-1562 

0471 

132 

6 

0.72 

—  ,066 

05272 

no 

No. 

N. 

c. 

Am 

Am 
N 

n. 

I 

0.40 

—  .oil 

6.009 

1503 

237 

3 

0.70 

—    .046 

3-959 

0597 

211 

3 

0.92 

—    .060 

4  4365 

04833 

177 

4 

2.40 

—    .080 

17-452 

0745 

73 

5 

3-70 

+    .020 

47  ■13 

1 135 

45 

6 

5-45 

+  1.23 

85  554 

14461 

45 

7 

7.24 

+     43 

108.378 

14969 

31 

The  constant  error  as  derived  from  Bt's  results  shows  con- 
siderable variation  in  the  first  group;  the  first  change  of  sign 
at  0.46"  and  also  the  large  negative  error  at  0.66"  are  in  all 
probability  due  to  the  multiple  reproduction.  Yet  the  positive 
error  at  the  interval  [o.  58"]  between  these  two  seems  to  coti- 
tradict  this,  as  it  was  obtained  by  the  same  method.  The  con- 
stant error  in  the  second  group  agrees  completely  with  the  re- 
sults of  the  other  reagents,  showing  the  underestimation  from 
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0.4c/'  up  to  2,40''  and  an  overestimation  from  3.70"  on  to 

7.34"- 

Table  v.   pi. 


Ka 

N. 

c. 

Am 

Am 
N 

n. 

I 

0.18 

+  ,021 

1-3355 

.07419 

346 

3 

0.3* 

+   055 

2  0537 
2. 7260 

.06035 

186 

3 

0.46 

+  -034 

05925 

199 

4 

0.58 

+  .065 

3-595 

.06197 
■05181 

121 

5 

0.66 

+  037 

3-7449 

134 

* 

0.7a 

+2.03 

8.0132 

.10818 

79 

No. 

N. 

c. 

Am 

Am 

N 

D. 

I 

0.40 

—  .022 

2.620 

■0655 

247 

2 

0.70 

—.1005 

6 

506 

.09291 

% 

3 

1-32 

—  .200 

12 

546 

.09650 

4 

2.40 

—■255 

24 

329 

. IOI36 

70 

5 

3-7° 

+  ■59 

54 

539 

-1475 

43 

6 

5-45 

+  .48 

46 

075 

-08453 

42 

7 

7.34 

+  .60 

46 

969 

.06483 

24 

The  constant  error  in  Pi's  results  in  the  first  group  show 
very  decided  overestimation  in  ever>'  case,  and  particularly  at 
0,72".  This  is  probably  due  to  the  fact  that  PI.  was  one  of  the 
subjects  who  showed  successively  larger  reproductions  after  the 
normal.  The  second  group  agrees  in  general  with  all  of  the 
others,  showing  an  underestimation  of  the  ioierval  up  103.70", 
and  from  there  on  a  verj-  decided  overestimation. 

Table  VI.    St. 


No. 

N. 

c. 

Am 

Am 
X 

n. 

I 

0.18 

+  053 

1-599 

,08832 

274 

2 

0.46 

+.063 

3.7806 

.08318 

176 

3 

0.58 

4-7255 

.08147 

126 

4 

0.66 

+.117 

4-9906 

.o686r 

"5 

5 

0-72 

+  ■055 

6.1345 

.08289 

126 

No. 

N. 
0.40 

c. 

Am 

Am 
N 

n. 

I 

—.0325 

4-043 

.1009 

246 

2 

0-70 

— 

204 

6.629 

■09445 

233 

3 

2.40 

— 

'9 

18. 038 

■07515 

100 

4 

5-45 

— 

>7 

50.034 

-09273 
■08073 



43 

5 
6 

7.24 

+ 

40 

58-453 

33 

7 

... 

Sr.  like  PI.  was  one  of  the  reagents  who  gave  successively 
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luf^  fcprodiictioiis.  and  the  large  overestimation  of  all  of  the 
intervals  in  the  first  group  is  very  probably  due  to  that  fact.  In 
the  second  group  th?  change  of  sign  of  the  coastnni  error  does 
not  ocL-ur  until  7. 24".  This  may  have  its  origin  in  the  lack  of 
reacting  to  s«ime  of  the  longer  intcr\'als,  as  no  results  were  ob- 
tained from  biui  on  intervals  0.93",  1.32"  a.ud  3.70".  So  that  a 
coiisidcrabl}'  longer  time  elapsed  between  his  cxperimenl  days 
and  those  of  the  other  subjects. 

The  general  course  of  the  coustant  error  shows  an  overesti- 
mation  [in  the  first  groupT  of  iiiiervaU  up  to  0.72  seconds. 
Then  an  undcresliiuatiou  [in  the  second  group]  frotn  0,4"  to 
2.4".  fiom  which  interval  on  the  sign  of  the  constant  error  is 
reversed,  with  an  increasingly  large  overestiination,  These  re- 
flulls  agree  very  closely  with  those  obtained  by  Mehner  [Phil. 
Stud.  XI.  p.  546]  by  the  meiliod  of  Average  Error.  The  fol- 
lowing table  gives  the  normal  intervals  and  the  corresponding 
constant  errors  as  obtained  by  him.    p.  394. 

N,  C. 

0.70  +.09 

0.80  — .025 

1. 00  — .068 

1.50  — .:ii7 

a- 10  —.035 

3.50  +.01 

500  -1--0375 

6.00  +.94 

With  the  exception  of  a  disparity  between  the  sign  of  the 
constant  errttr  for  0.70"  the  two  results  agree  very  harmo- 
Oioasly.  Mchncr's  second  indifference  point  lies  between  2.  to" 
and  3.50",  and  our  own  between  2.40"  and  3.7".  Jtisl  at  what 
point  the  sign  changes  would  be  impos-sible  to  conclude  from 
either  set  of  experiments.  But.  taken  together,  they  would 
show  that  it  lies  between  2,4"  and  3.5", 

H^i!ber's  Latt\  The  validity  of  Weber's  Law  for  the  estima- 
tion of  intervals  of  time  is  still  a  moot  point.  There  is.  per- 
haps, an  equal  division  of  opinion  among  the  many  investiga- 
tors who  have  discussed  this  problem.  The  icsnlts  of  Glass 
fPhil,  Stud.,  IV,  p.  453]  a-^  given  in  Table  III  show  a  greater 
constancy  of  the  fraction  of  Weber's  Law  than  any  that  I  have 
seen.  Of  the  results  obtained  from  thirty-fnur  intervals,  in 
twenty-nine  casus  the  first  two  figures  are  four  hundredths,  and 
in  the  remaining  five  cases  five  hundredths.  From  these  re- 
»aU»  Glass  concludes  that  Weber's  law  in  the  Province  of  Time 
Sense  is  to  be  eonstdered  an  Ideal  Law  as  Mariotte's  Law  is  in 
Physics. 

From  out  own  results  it  would  be  very  difificalt  to  conclude 
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in  favor  of  the  law.  Per,  not  only  are  there  many  irregntari- 
tics,  but  sbo  there  seems  to  be  an  inicrease  in  the  value  of  Am 

M 

as  the  larger  intervahi  are  reached.  Manifestly,  if  such  is  the 
case,  one  could  not  maintain  that  the  law  held.  There  i».  how- 
ever, a  peculiarity  that  should  be  pointed  out.  Xamely,  that 
each  subject  seems  to  have  an  individual  value  of  Am  from 

N 

which  variation  ftri.se  in  either  direction.  In  the  case  of  Br.  it 
is  in  tbe  Qeighborhood  of  .0500  or  .0600.  while  with  Sr.  it  is 

most  nearly  constant  at  .0800.  And  it  i^i  in  Sr's  results,  in 
general,  that  there  iKems  to  be  an  approximate  constancy  of 
the  value  of  the  average  pnre  error. 

Respiration  as  an  Aid  to  Eslimafion.  According  to  Miinster- 
berg's  theorj-  of  time  estimation,  the  jitrain  of  muscles  during 
respiration  is  made  the  basis  of  time  estimation.  We  have  en- 
deavored to  ascertain  by  the  introspection  of  reagents  ju-tt  what 
part,  if  any,  the  strain  of  respiration  docs  play.  A  pncnmo- 
graph  tracing  was  taken  in  the  experiments  from  interval  2.40" 
107.24".  The  tambour  wad  adjusted  to  write  just  over  the 
series  of  normal  intervals  as  obtained  on  the  kymograph.  So 
that  by  projecting  tlit-  iiortual  interval  upon  the  re.spiration 
curve  the  pliaae  of  breatliiug  in  which  tlic  subject  vi&s  when  the 
limiting  stimuli  were  given  could  easily  be  determined.  And, 
likewise,  the  phase  of  breathing  in  which  the  judgment  was 
made  could  be  detcrniincd. 

It  may  be  slated  generally  fToni  the  introspection  of  the  re- 
i^euts  that  there  was  considerable  tendency,  and,  in  many 
cases,  actual  use  of  the  respiration  as  a  measure  of  the  longer 
intervals.  Thus,  Br.,  Interval  3.70,"  says  he  "  found  himself 
estimating  the  inter^'al  by  respiration,  and  could  not  keep  his 
attention  off  from  il."  He  expired  on  receiving  each  of  thelim- 
iliug  itnprtssions.  Also  with  the  inlen*al  nest  higher,  5.45," 
Br.  reports  that  he  iulended  lo  make  his  estimate  by  breathing. 
With  the  last  inler\'al.  7  24",  the  same  subject  noticed  a  similar 
e&ecl.  He  tried  bard  to  keep  attention  off  his  breathing,  but 
could  not  avoid  reacting  at  expiration.  Bt.  reports  that  for  inter- 
val 5.45"  he  estimated  entirely  by  respiration.  But  for  interval 
3,70"  and  7.24"  hcdid  not  use  it,  although  in  bulb  of  these  inter- 
vals he  used  other  means.  With  intervals  3.70"  and  7.24"  Py. 
reported  the  presence  of  strain  stmsaiions.  With  the  shorter  in- 
terval he  noticed  a  tendency  lo  estimate  in  terms  of  strain  of 
respiration.  With  interval  5.45"  he  observed  that  he  "  conid 
not  estimate  definitely  in  strain  sensation;  but  tended  to  do 
so,"  he  "  noticed  thai  his  judgment  fell  in  tbe  same  phase  of 
respiration  as  the  normals."  For  interval  3.70"  PI.  reported 
that  "  duriug  the  first  scries  all  attention  was  given  to  estima- 
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ig  the  interval  by  rrlatiog  it  to  l>rcathing.  There  was  a  veT7 
^f^ood  relation  between  the  normal  interval  and  a  certain  num- 
ber of  inspirations  and  cxpiratious  ( ' '  two  io^piraiions  ant!  one 
expiration  equal  to  the  normal    interval).     Then  the  estimate 
lot  the  interval  was  made  from  this  relation."  PI.  was  the  only 
Kag;ent  who   had   any  tendency  to   estimate   the   interval  by 
counting.     In  one  case,  interval  3.70".  he  filled  the  interval 
with  a  rhythmical  repetition  of  "  one  "  •'  two  "  "  instead  of  a 
ctmaccutive  count  during  the  whole  inter^-al."     Again,  with 
inten'al  7.24",  he  says  that  "the  judgments  were  made  by 
counting  consecutively  up  to  nineteen  or  twenty."  Sr.,  interval 
5.45".  is  peculiar  in  being  the  only  .subject  to  report  the  pres- 
ence of  the  strain  of  abdominal  mu»;cles  in  consciousne>^.     He 
itays  that  the  Mrain  sensations  were  most  coaspicuous  at  the 
end  of  the  normal  interval  ant)  at  the  moment  of  his  rcaclioo. 

By  projecting  the  point,  indicated  on  the  clock-work  kymo- 
graph by  the  Srst  click  of  the  normal  interval,  upon  the  res- 
piratory curve,  the  relation  between  the  two  could  be  plainly 
brought  out.     And  almost  uuiverbolly  for  any  jjivcu  series,  the 
fzelation  between  the  two  remained  constant  throughout.    That 
[is,  for  example,  if  the  first  click  of  the  normal  interval  enters 
It  the  crest  uf  the  respiration   curve,  between   the  expiration 
land  inspiration,  the  first  click    of  the  next  normal  interval 
rill  enter  at  precisely  the  same  point  with  perhaps  five  or  six 
[complete  phases  intervening.  If  the  point  of  entrance  is  shifted 
'then  there  is  a  corresponding  shift  of  the  point  of  entrance  of 
the  next  normal.     These  relations  held  generally  for  all  sub- 
jects during  the  intervals  iu  which  the  pneumograph  was  used. 
The  point  in  the  respiratory  cur\'c  at  which  the  judgment 
was  made,  has  been  determined  for  three  subjects  only,  in  ooe 
interval  [3.7"].     Time  would  not   allow  lunger  investigation. 
As  has  been  said,  the  normal  interval  was  obtained  upon  the 
kymograph,  in   addition   to  the   tracing    upon    the   revolving 
drnm,  aud  of  course  the  time  of  the   interval  wns   known. 
Hence,  to  obtain  the  time  of  rotation  of  the  kymograph,  the 
distance  in  millimeters,  between  two  norma!  clicks  was  divided 
into  the  lengths  of  the  inter\'nl,  which  gave  the  length  of  time 
per  millimeter.     Then,  dividing  the  judgment  iu  time,  by  this 
quotient,  gave  the  length  of  judgment  in  millimeters  which 
could  easily  be  mea.<>ured  from  the  second  click  of  the  normal 
inien-al  and  the  point  in  which  the  judgment  was  made,  ac- 
ccraiely  determined.     This  point,  projected  upon  the  respira- 
tory curve  gave  the  phase  of  breathing  in  which  the  judgment 
was  made. 

This  point,  as  determined  in  the  three  esses  alluded  to, 
abows  an  approximate  constancy  for  any  given  scries.  For 
example,  in  Pi's  case,  the  judgment  is  made  in  two  series  at 
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the  trough  of  iTie  respiration  curve,  between  the  phases  of  iu- 
spiratiuii  and  expiration,  This  holds,  generally,  tbiou^lioQt; 
but  if  the  point  is  chaii|;i;d  it  remains  constant  for  the  re- 
iiiaindvr  of  the  series.  l,ikewi«e,  wiih  Py.  and  Br.  The  judg- 
raciit  in  Py's  caae  falls  at  the  crest  of  the  respiratory  curve  be- 
tween the  phases  of  expiratioH  and  inspimtjon.  But.  in  gen- 
erfll,  it  rtmaics  constant  throuRhout  any  on*  series.  Br's 
judgment  is  made  at  the  beginning  of  the  inspiratory  phase. 
And  like  the  others,  it  \s  generally  constant. 

It  cannot  be  concluded  from  these  three  cases  that  the  rela- 
tions ohser\"ed  here  hold  good  for  other  subjecu  or  for  other 
intervals. 

StmuARV  OF  Rhsdlts. 

1 .  The  vaso-motor  wave  coincides,  in  at  least  50%  of  the 
cases,  with  the  fluctuation  in  the  judgment  of  an  interval  of 
time. 

3.  For  iutervaU  above  3. 7  sees,  the  strain  of  respiration  may 
be  u.scd  as  an  aid  to  esliLiiatiou. 

3.  The  method  of  single  reproduction  tends  to  lower  the 
indifTereiice  point. 

4.  Intervals  below  072"  [0.40"]  are  overestimated.  From 
that  interval  to  a. 4  sees,  the  intervals  are  underesliniated. 
From  3.7"  to  7.24  .sees,  the  intervals  are  overestimated. 

5.  Weber's  Law  does  not  hold  for  the  estimation  of  time 
JDtervaU. 

6.  There  is  no  special  Time  Sen.^  in  consciousness:  but  our 
judf^ent  of  time  is  mediate,  depending  upon  organic  pro- 
cesses, of  which  the  changes  in  blood  volume  is  one  of  the  more 
important. 

Conclusions 

It  has  been  stated  in  the  summary  thai  the  vaso-motor  wave 
in,  al  least,  ^0%  of  the  cases,  coincides  with  the  fluctuations 
in  jndpinent  of  a  time  interval,  While  this  is  not  a  predomi- 
nating per  cent,  of  alt  cases,  still  it  may  be  taken  as  a  po.sitive 
an-^wcr  to  the  problem  as  stated  at  the  outset.  It  should  be  re- 
marked here  that  the  best  coincidences  and.  in  fact,  all  oftlio.se 
exhibited  in  this  paper,  occurred  on  intervals  of  time  from  0.4" 
to  2  second.s  in  length.  This  is  borne  out  by  many  of  the 
ctiri*es  not  published.  This  would  seem  to  indicate  some  sort 
of  connection  between  the  indifference  time  or  ' '  unit  of  time  ' ' 
and  ihc  vaso-motur  waves.  But  just  wliat  the  relation  is  can 
not  I)e  determined  from  these  experiments.  The  general  length 
of  the  vaso-motor  wave,  as  shown  in  our  results,  varied  from 
five  to  twenty  seconds,  The  general  length  of  the  iluctuation 
in  judgment  likewise  varied  from  six  to  thirty-five  seconds.  On 
tlie  whole  there  seemed  to  be  a  gradual  Increase  in  the  length 
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of  both  vaso- motor  wave  and  fluctuation  of  judgment  as  the 
length  of  the  interval  was  increased.  But,  in  aay  case,  the  two 
kinds  of  variations  stay  fairly  well  together. 

In  attempting  to  determine  the  part  played  by  the  vaso- 
motor wave  and  respiration,  in  the  estimation  of  intervals, 
there  seems  to  be  an  obvious  line  of  distinction  between  the 
two  processes.  As  has  been  said,  the  best  and  most  frequent 
coincidences  of  vaso-motor  curve  and  curve  of  judgments  oc- 
curred at  intervals  of  0.4"  to  2.0"  in  length.  On  the  other 
hand,  it  was  not  until  interval  3.7".had  been  reached  that  sub- 
jects began  to  report  any  tendency  to  use  respiration  as  a 
measure  of  the  interval  Bearing  these  two  facts  in  mind,  it 
would  seem  that  each  function  plays  a  more  influential  part 
according  to  the  length  of  the  interval  estimated.  For  intervals 
of  medium  length  [0.4" — 2.0"]  it  would  appear  that  the  vaso- 
motor changes,  of  all  factors,  predominated.  While  for  longer 
intervals  [3.7" — 7.24"]  the  respiration  is,  apparently,  of  greater 
influence.  Yet  it  must  not  be  inferred  from  this  that  the  vaso- 
motor changes  and  respiration  are  the  only  factors  involved  in 
the  estimation  of  intervals.  We  can  only  say  that  they  were 
most  conspicuous  in  our  experiments.  As  to  muscle  strains 
alone,  apart  from  respiration  our  experiments  offer  but  little 
evidence.  In  fact  they  were  reported  by  but  one  subject,  and 
that  for  only  one  interval.  So  that  their  function,  if  any  they 
have,  must  remain  undecided  by  these  experiments.^ 


*I  wish,  here,  to  thank  the  gentlemen  who  kindly  gave  their  time 
to  serve  as  subjects  in  this  iavestigation.  Paiticnlarjy,  Mr,  J.  H.  Bair, 
who  acted  as  assistant.  It  was  due  to  his  careful  work  that  the  ple- 
thysmograph  yielded  the  good  results  that  it  did. 
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The  paper  liere  presented  is  a  report  of  an  experimental 
SttKJy  of  the  time  values  given  by  compeletit  players  lo  the 
notes  ol'  several  simple  selections  of  muisic.  When  the  musician 
begins  his  studies  certain  statements  are  made  to  him  with  re- 
gard t<>  the  relative  values  of  notes.  He  is  told  that  a  half  note 
should  \ie  given  half  the  time  of  a  whole  note,  a  quarter  note 
half  the  time  of  a  half  note,  an  eighth  note  half  as  much  time  asa 
quaner,  and  so  on,  and  that  a  dot  placed  after  a  note  adds  one- 
half  to  its  length.  It  ts  implied  that  all  notes  of  the  same  kind 
shonid  receive  equal  ainonnts  of  time  unless  a  change  of  tempo 
is  indicated,  that  a  triplet  Khould  divide  into  three  equal  parts 
the  time  usually  given  to  two  like  notes,  that,  except  for  pur- 
poses of  expression,  all  raea^urcB  are  of  the  same  length,  etc. 
Toward  fulfilling  these  requirements  he  strives  with  the  metro- 
nome as  an  assistant.  How  far  the  trained  musician  accom- 
plishes what  the  notes  set  before  him  indicate  and  what  he  sets 
out  to  do  is  an  interesting  qtiesiinn  not  only  to  the  p!ivcholo- 
gist,  but  also  to  the  musician.  To  answer  this  question  for  a 
few  simple  cases  by  direct  measnremeat  of  the  leugtlis  of  the 
notes  played  has  been  the  aim  of  this  study.  The  problem  was 
suggested  by  Menmann,  but  so  far  as  I  Icnow,  no  investigator 
has  offered  a  contribution  of  facts  gathered  directly  from  the 
records  of  performers,  although  some  work  ha.s  been  done  in 
closely  related  fields  as  will  presently  be  shown. 

The  work  was  undertaken  at  the  suggestion  of  Dr.  E  C. 
Sanford,  to  whom  the  writer  most  cordially  acknowledges  his 
obligation  for  help  rendered  throughout  its  progress. 

RnStmfe   OP    LlTKRATURR. 

Because  of  the  publication  of  Meumann's  able  working  over 
of  the  whole  subject  of  rhythm'  it  Is  natural  to  begin  with  him. 
We  shall  of  course  coufinc  ourselves  here  to  his  discussion  of 
rhythm  in  music,  which  he  ctin.sidcrs  from  the  standpoints  of 
the  hearer,  the  player,  and  liie  com]>iser. 

la  musical  rhythm  there  appear  not  only  the  elements  that 

'  Vntersacbanevn  xur  Psycbologic  and  £stbetifc  dcs  Rbythmos, 
nwUiofihisdte Smditn.  Bd.  X.  S.  JCO. 
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are  found  in  rhythmizing  of  UTiifonn  sounds  ami  other  simple 
rhythmical  matt-ria!,  but  also  a  miiiiher  of  new  elemenis  due  to 
the  special  rbylhmical  material  or  rfaytbtnlzomcnon  in  ques- 
tiou.  Working  upon  these  the  universal  pleasure  in  tones  and 
tbetr  combinations  has  hronght  about  the  peculiarly  rich  artis- 
tic development  of  mu-sical  rhythms.  In  a  corresponding  way 
the  intellectual  factors  on  which  depend  the  perception  of  mel- 
ody and  bartuony  and  the  comparison  of  the  different  parts  of 
musical  compositions,  as  well  as  the  play  of  association, 
memory,  and  fancy,  are  all  more  complicated  and  intense  than 
with  simple  sounds.  The  same  is  true,  of  course,  of  the  feel- 
ings and  emotions  excited.  It  is  of  interest  to  note,  however, 
that  in  the  perception  of  a  rhythmical  series  of  simple  sounds 
the  rhythm  holds  ihc  Grst  place,  while  in  music  it  yields  at 
least  a  co-ordinate  place  to  the  other  distinctively  musical 
factors. 

But  quite  aside  from  this,  the  tones  themselves  do  not  behave 
like  simple  sounds.  A  low  tone,  for  example,  appears  less  in- 
tense than  a  high  tone  of  the  same  objective  ioteusity;  the 
sudden  breaking  off  of  a  quickly  played  tone  series  gives  to  the 
last  tone  a  sort  of  accent,  to  be  explained  on  the  ground  of 
sound  summation.  Tones  are  also  possessed  of  real  quantity,  i. 
t.,  they  can  be  continued  for  a  longer  or  shorter  lime,  a  thing 
that  is  not  possible  with  simple  noises;  and  with  this  belong 
also  all  the  rhythmical  effects  arising  from  legato  and  staccato 
playing. 

Id  treating  rhythm  from  the  standpoint  of  the  player  Mcu- 

maoD  discusses  the  question  of  how  the  magician  is  able  to 

produce  the  exact  fractions  of  time  intervals  required  by  the 

tcs  on  the  written  sheet.     Experiments  made  upon  subjects 

lilled  in  piano  playing  to  determine  how  accurately  internals 

)ual  to  certain  fractional  parts  of  given  iutervals  could  be  pro- 

luced  when  there  were  no  artificial  means  of  as,sistancc  showed 

lat  even  good  musicians  wore  liable  to  considerable  errors.    A 

Taecond  test  was  made  in  relation   to  the  obseiA'auce  of  tempo. 

In  this  a  good  piano  player  wa.^  required  (o  beat  a  rhythm  first 

in  accompaniment  to  a  given  standard  rhythm  and  then  alone. 

The  intervals  between  the   single  strokes  of  the   beating  were 

0-4  and  0.3  seconds.  After  the  observer  had  beaten  the  rhythm 

Ltfairty  to  forty  times  the  standard  rhythm  was  diflcontinued, 

[while  the  subject  kept  on.     As  soon  as  the  standard  rhythm 

[ceased  the  tx-ating  of  the  subject  began  to  change.    The  tempo 

ras  first  retarded,  then  the  relative  times  of  the  intervals  were 

Itered,  and  gradually  a  change  folto»'ed  lu  the  rhythm  itself. 

These  tests  make  it  probable  that  the  musician  must  hare  at 

command  in  his  ordinary  playing  some  means  or  other  of 

IJMsisunce.     This  means  of  assistance  Menmann  finds  in  a  cer- 
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tain  motor  appreciaiion  of  duration;  and  the  high  degree  of 
accuracy  with  which  a  musician  can  produce  a  required  frac- 
tion of  a  standard  interval  when  it  is  part  of  a  musical  «»rc 
must  be  ascribed  largely  to  this  motor  appreciation.  »,  e.,  to 
the  facility  with  which  a  rhythmic  movenii.*rit  becomes  auto- 
matic. In  playing  with  both  bands  another  means  uf  control 
is  possibly  furnished  by  the  aid  one  hand  may  give  to  the 
other.  For  example,  when  the  right  hand  plays  a  complicated 
pa-s-iage,  the  left  .-iupported  by  its  automatism  can  preserve  the 
original  rhythm,  marking  for  the  right  hand  the  es^eutial 
points  of  each  raeasure.  Counting  introduces  still  another 
motor  proocdun;.  which  becoming  quickly  automatic  actn  as  a 
atcftdyirig  inilticucc,  The  ram-cmcHts  of  the  director  have  a 
similar  result.  The  effect  of  all  this  automatism  is  to  unburden 
the  attention  so  that  it  may  concentrate  itself  upon  the  musical 
purport  of  the  tDnes. 

To  Billet  aud  Courtier'  belongs  the  credit  of  having  recorded 
)>y  the  graphic  uieihod  the  fingering  of  pianists  with  indications 
of  the  force  and  time  relations  of  the  strokes  and  of  suggesting 
a  number  of  problems  that  can  be  solved  in  this  way.  Their 
results  may  be  summarized  in  pari  as  follows:  The  fingers 
of  pianists  are  uueyual  in  strength  and  lack  independence. 
This  follows  naturally  from  the  anatomical  structure  of  the 
hand.  In  the  execntion  of  trills  played  with  the  index  and 
middle  fingers  the  ii  regularity  of  the  movements,  as  showu  by 
tracings,  is  marked.  However,  a  high  degree  of  regularity  re- 
sults from  practice.  lu  playing  the  piano  noic«s  are  frequently 
slurred  or  tied.  These  effects  may  ari.se  from  a  variety  of  con- 
ditions, three  of  which  arc:  "  i.  In  the  movements  of  the 
last  fingers,  especially  of  the  third  and  fourth.  3.  In  the  slate 
of  fatigue;  the  slurring  or  tying  of  notes  is  a  rest  for  the  slug- 
gish or  fatigued  band.  5.  In  movetneuts  of  great  rapidity." 
The  niovemcals  of  the  thumb  vary  in  facility  of  execution; 
those  coming  after  the  third  and  fourth  fingers  arc  more  diffi- 
cult to. perform  tban  those  that  follow  the  first  and  second. 
The  notes  preceding  the  thumb  movements  have  a  diminished 
intensity.  In  slow  playing  the  notes  are  rarely  lied  or  slurred, 
and  both  the  notes  and  intervals  are  regular.  But  as  the  rate 
of  movement  increases  the  irregularities  become  more  ajid  more 
apparent.  A  renowned  muMciau  in  playing  five  successive 
notes  was  found  to  retard  the  interval  between  any  two  notes 
o.oi  of  a  second.  In  ten  successive  trials  it  was  ot^rved  that 
the  value  of  the  iutervals  alwayjt  increased  as  they  advanced 
np  the  scale,  the  average  increase  varying  from  0.01   to  0.015 

^Recbercbea  Grapliiquca  sur  la  MusJqae,  L'Anndc  P9ycbolof;i<jue, 
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ofasecuod.  In  relation  to  the  acccntnation  or  single  notes 
these  investigators  found  that  a  tendency  exists — ""  i.  lo  sep- 
arate the  accented  note  from  the  piecediiig  note.  2,  to  tic  or 
sluT  the  accented  note  to  the  (bllowiDg  note.  3.  to  increase  the 
length  of  the  note  accented  as  if  this  iucrense  were  equivalent 
to  an  ii]crca:«c  in  intensity,  4.  to  increase,  especially  in  rapid 
playing,  the  iQteosily  of  the  notes  which  follow  the  note 
accented." 

Ehhardt  has  made  two  conlrihiitious  10  the  psychology  of 
rbytbm  and  tempo'— nane  on  the  influence  of  accent  nn  the  rela- 
tions in  musical  rhythm  and  the  cjthcr  uii  the  influence  o(  ac- 
companiment on  ihe  tempo.  In  order  \o  discover  the  effect  of 
rhythmic  accent  on  temporal  relations  he  first  conducted  a 
course  of  free  tapping  experiments  consisting  of  both  accented 
and  unaccented  series  of  sounds.  He  found  that  absence  of 
accent  was  attended  hy  a  want  of  uniformity  in  the  lime  rela- 
tions of  the  members,  hut  that  there  wa.s  no  constant  increase 
or  decrease  of  the  times  in  the  course  ot  the  series.  His  re- 
sults show  that  the  greatest  uniformity  of  uiovcnient  lies  ap- 
proximately within  that  range  of  rates  within  which  Vierodt' 
foaud  the  greatest  exactness  of  judgments,  that  of  0.4-0.7 
seconds.  In  the  case  of  scries  with  accent,  expcriraeuts  were 
made  upon  the  different  forms  of  bipurtite  and  of  tripariite 
rhythms.  lu  all  of  these  iorms  the  variations  of  the  mcmhcrs 
from  one  another  appeared  far  greater  ibau  in  the  unaccented 
scries,  i.  f.,  the  errors  were  the  largest  in  the  accented  scries. 
The  concluMuns  drawn  from  these  experimenta  arc  that  a 
rhythmic  acct^nt  exerts  a  disturbing  iiiflwence  on  the  keeping 
of  time,  that  it  is  a  source  of  constant  error,  and  that  in  the 
great  majority  of  cases  the  accent  gives  rise  to  a  lengthening  of 
the  time  of  the  accented  member.  There  is  much  evidence  for 
the  opinion  that  acceut  caused  uot  a  ahortetiing  of  the  preced- 
ing but  a  lengthening  of  the  subsequent  member.  In  two  forms 
of  (he  tripartite  rhythm — the  one  in  which  the  second  member 
and  the  one  in  which  the  last  luembcr  receives  the  accent — 
when  the  repetitious  were  somewhat  lenglhy,  the  accented 
member  showed  a  teudeucy  to  chauge  gradually  its  order  in 
the  group.  In  the  production  of  tripartile  rhythms  the  groups 
were  separated  into  unities  by  means  of  an  inserted  pause. 
This  was  the  most  easily  done  and  the  most  distinctly  marked 
in  rapid  tapping.  As  the  movements  became  slower  this  sep- 
aration of  the  groups  gradually  faded  out. 
The  iuvestigations  on  free  tapjUDg  were  followed  by  experi- 

'Z«ei  Deitrljcc  lur  PsycboloKie  dettRfavibrunaunildcsTcinpa,  ^t^iV- 
uAri/i/lir  Psychatogie  und  Pkyticlogie  aer  Sitnteiorgane.  Bd.  XVIII, 

'UBt«nacbaogcn  liber  den  Zeitvinn,  Tubiugeu,  1868. 
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meats  to  wliich  simple  tone  series  were  played  on  the  piano. 
The  vx  of  the  pinno  brought  in  certain  cbaoges,  such  as  the 
appearance  of  tones  in  the  place  of  noises,  the  n«  of  not  only 
one  but  of  all  the  fingtrs,  etc.  The  series  of  expcrimenls  cor- 
re^wnded  exactly  to  that  used  in  the  inrestigations  on  free 
tApping.  With  the  exception  that  the  Tariatioas  were  sotne- 
whst  smaller  the  results  in  all  cases  stiowetl  the  same  general 
characteristics  as  in  the  previous  tests.  Neither  in  the  tapping 
nor  in  the  p1a>ing  of  simple  rhythms  did  the  variations  all  lie 
in  the  ^mc  diicction — bome  were  positive  and  some  were  nega- 
tive. 

The  experiments  made  for  the  purpose  of  Gnding  oat  the 
effect  of  an  accorapanimeiit  on  the  tempo  consisted  in  having  a 
certain  portion  of  a  piece  of  mu^ic  played  with  and  without  ac- 
companiment, and  in  rv-ety  caw  taking  tlie  playing-time  with 
a  6ftb  of  a  second  watch,  in  playing  a  passage  repeatedly  it 
was  fuund  that  the  variation  in  the  amount  of  time  required 
for  the  different  performances  rarely  exceeded  0.2  to  0.3  sec- 
onds on  an  average.  In  playing  19  selections,  nine  of  which 
were  given  20  triab  each.  seTrn.  16  trials,  and  three,  10 
trials,  less  time  was  required  for  the  performing  of  each 
selection  when  played  with  accompaniment  than  when  played 
without  acccumpanimcnt.  Hbhardt  explains  this  result  oit 
the  gronnd  that  feeling  enters  in  as  the  determining  factor 
of  tempo:  an  accompaniment  increases  the  emotional  effert., 
A  number  of  the  selections  were  al*<o  played  upon  a  dumb^ 
claWcr.  In  every  case  more  time  was  taken  than  bad  be«ti 
required  for  playing  the  same  pieces  withnnt  accompanimenL 
This  retardation  is  attributed  to  two  causes, —  an  increase  of 
psychical  activity,  which  consumes  an  excessive  amount  of 
time,  and  to  a  retardation  in  the  rise  of  the  feelings  which  do 
txtt  come  forth  so  quickly  as  with  the  full  tonal  sensation!!. 
The  retardation  is  not  noticed  for  the  reason  that  con&ciou:soc:a 
has  no  means  of  perceiving  alwolute  rate- 
In  a  carefully  conducted  set  of  experiments  Shaw  and 
Wrinch'  sought  to  dctcnninc  by  means  nf  tapping  movements 
*'  ibe  degree  of  accuracy  that  obtains  in  the  reproduction  of 
complex  rhythmically  arranged  groups  of  intervals  of  unequal 
lenglh."  From  their  results  it  appears  that  the  average  mean 
Tsr^ttoa,  when  expressed  as  a  percentage  (or  all  the  repro- 
dtKvd  groups,  was  only  a  fraction  of  one  per  cent,  greater  thaa 
U  wa^  for  a  series  of  simple  intervals,  and  that  the  averagaj 
lean  variation  of  the  complete  groaps  was  quite  onifbrm,  and 
illcr  than  it  was  for  the  indiridtial  intervals  of  the  more 
tctlicated  groups.     In  the  repeated  reproductions  of  a  series 
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the  different  length*  of  the  intervals  held  lo  one  another  within 
ctnain  limits  a  comparatively  uniform  relation — there  seeming 
to  be  a  tendency  to  increase  rather  than  lessen  the  accuracy  of 
their  reproduction  as  the  nninber  of  judgments  became  larger. 
The  length  of  the  inter\'als  was  not  affected  by  the  differences 
in  the  pilch  of  the  tones  forming  the  melody. 

In  the  record.^  of  ten  intervals  from  the  ' '  Boccaccio  March  ' ' 
there  appeared  four  <iihtiuct  types  of  notes,  but  their  lengths  did 
not  hold  to  one  another  "  the  definite  relation  of  one,  a  half,  a 
foarth,  and  an  eighth,  as  in  written  musical  corapoMtions." 
This  leads  the  investigators  to  affirm  that  while  their  experi- 
ments yield  nothing  conclusive  upon  the  Kubject  yet  they  do 
indicate  that  "  the  relative  length  of  musical  notes  in  the  pro- 
duction of  a  true  musician  is  not  in  the  exact  ratio  of  one  to  a 
half,  a  quarter,  an  eighth,  and  so  on." 

Generai  Summary-  of  LiUrature.  While  the  investigations 
cited  have  not  been  reportsof  the  time  values  given  by  practiced 
muMciaas  to  the  notes  of  complete  musical  compositions,  yet 
they  have  relation  to  intervaNaud  groups  of  intervals  occurring 
in  musical  rhylliras.  A  brief  summary  of  the  results  that  are 
important  in  connection  with  the  preset  investigation  may  be 
made  in  the  following  statements:  Musical  rhythms  contain 
e]ement.<;  additional  to  those  found  in  simple  rhythms  and  are 
therefore  more  complex.  In  music  rhythm  does  not  hold  the 
primary  place,  but  a  co-ordinate  place  with  other  distinctively 
masical  factors.  Irregularity  of  movements  in  playing  results 
from  pccniiaritics  due  largely  to  the  structure  of  the  hand. 
Much  of  this  irregularity  may  be  overcome  by  practice.  Irregu- 
larity is  the  most  marked  in  rapid  playing  which  leads  to  the 
expectation  that  in  the  production  of  a  piece  of  music  those 
measure!!  that  contain  many  notes  will  possess  greater  varia- 
lions  tlian  those  containing  only  two  or  three.  Pitch  of  tones 
has  no  effect  on  the  relative  length  of  intervals.  For  simple 
intervals  without  accent  the  greatest  exactness  of  execution  is 
between  0.4-0.7  seconds.  Accent,  increasing  the  irregularity 
of  the  lirae  relations  in  the  group,  is  the  source  of  a  constant 
error.  Usually  the  accented  member  is  lengthened.  In  the 
production  of  complicated  groups  of  intervalsof  unequal  length 
the  judgments  are  somewhat  less  uniform  than  for  simple 
intervals,  the  individual  intervals  of  the  groups  showing  a 
greater  variation  than  the  complete  groups.  The  time  rela- 
tions for  the  different  reproductions  of  repeated  groups  of  in- 
ter\'aK  show  a  tendency  lo  remain  quite  constant.  When  a 
■election  is  played  repeatedly  there  is  little  variation  in  the 
total  time  required  (Kbhardt).  The  degree  of  accuracy  which 
a  musician  secures  in  the  production  of  intervals  in  the  rela- 
ttoD  of  one,  a  half,  a  quarter,  and  so  on,  is  to  be  attributed 
JotniwA^— 3 
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to  tbefocility  with  which  rhythtuic  movements  become  automatic 

(Mcumano).  An  accompaniment  influeDccs  the  tempo  by  de- 
creasing the  total  time.  In  the  rendering  of  a  piece  of  masic 
masicians  probably  do  not  produce  the  tooes  in  the  exact  ratio 
denoted  by  the  writtca  notes  (Shaw  and  Wrincb). 

Prbumikakv   Expkriments. 

The  Tim*  tnUrvais  m  SeUeiions  Piaytd  by  a  Music  Box.  The 
purpoae  of  this  preliminary  iavestigation  was  to  discover  the 
nature  aod  extent  of  the  variations  in  the  duration  of  the  tones 
JD  music  produced  ia  this  ver>'  mechanical  way.  The  music 
box  used  was  of  Swiss  make,  of  medium  size,  and  played  ten 
pieces.  The  method  employed  was  to  count  the  number  of 
half  turns  made  by  the  fan  rcg^ulator  between  the  sounding  of 
the  individual  tones  when  the  mechanism  was  made  to  move 
very  slowly.  To  facilitate  this  labor  a  mechanical  counter 
was  used  which  recorded  each  half  tarn  of  the  regulator  *s  it 
was  allowed  to  take  place.  The  number  of  half  turns  in  the 
duration  of  the  tones  in  the  pieces  studied  were  counted  in  this 
way  three  times.  The  counts  for  the  same  note  sometimet 
TUied  one  or  two  half  turns  in  the  different  counts,  but  geoer- 
aDy  not  at  all. 

Two  pieces  were  thus  measured.  "  The  Blue  Alsatian  Moon- 
tains"  and  "  La  Gitana  Waltz."  Both  arc  written  in  ^  time. 
The  music  box  in  each  case  played  only  the  principal  theme  to 
ivhicb,  however,  certain  notes  not  fonnd  in  the  piano  score 
were  added.  In  reckoning  up  the  rnnUs  these  variations  of 
score  have  not  been  considered.  The  resulu  are  given  below 
in  half  turns  of  the  fan  regulator,  a  half  tttm  being  equal 
approximately  to  0.0074  of  a  second. 

The  part  of  "  The  Blue  Alsatian  Mountains"  played  by  the 
music  box  coDtaitked  27  measures.  The  average  length  <^  the 
BMBsme  was  S9.30  with  M.  V.  of  2.28.  The  greatest  differcDcc 
between  any  two  consecutive  measures  was  10.  The  average 
irregularity' wms  3.73-  lo  the  part  of  "  La  Gitana  Waltz" 
played  there  were  16  measures^  Their  arerage  length  was 
-«.I3  with  M.  V.  of  2-27.  The  greatest  difference  between  any 

■a  coosecntive  measares  was  9.  The  average  irregularity  was 

e  rariatioo  in  the  notes  of  the  same  kit>d  is  alao  well 
ted.     The  average  length  of  the  notes  of  the  diflercnt  de- 

>  **  average  irirgvUritv  "  is  fettttd  bjr  «TengiB|[  the  diSetcocc* 

Ah^  laittvutPtr  meASwrrs.  aad  giv«a  m  m«lt  nnvwhat  larg«r 

•  SMMB  vartatioa.  hHtod  ia  th*  «hu1  way  by  annglnit  ibc 

•  of  tbe  iadiridaal  measnTes/tvwUlrirHMH.  Thr  "  «T«r«g« 

ity'*ba9bera  nwd  here  aad  belov.  bcraaac  It  ia  beliervd  to 

.£t  Imitm.  of  \ht  panicalat  son  ol  irrctntariiy  la  qaoboa. 
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nominations  is  as  follows:  In  "  The  Bkit  Alsatian  MotititBins:'* 
quarter  note.  30.73  with  M.  V.  of  1.83;  half  note.  58,42  wth 
M.  V.  of  1.42;  dotted  half  note,  86,83  with  M.  V.  of  1.83  In 
this  piece  there  was  no  more  thaa  one  note  of  any  of  the  other 
denominations.  "  La  Gitana  Walt/.:"  quarter  note,  25.67  wnth 
M.  V.  of  t.44;  eighth  note,  14.25  with  M.  V.  of  2.25;  dolled 
quarter  note,  34.25  with  M-  V.  of  1.12;  half  note,  54.0  with 
M.  V.  of  2.0;  dotted  half  note.  78  20  with  M.  V.  of  3.64.  It 
is  interestiDg  to  observe  that  in  "The  Blue  Alsatinn  Moun- 
tains" the  notes  of  the  denoininalions  other  than  a  quarter 
note  are  shorter  Uian  their  propoTtionAte  value  as  nieasiired  by 
the  quatter  note,  and  that  with  the  excepliou  of  the  dotted 
quarter  the  reverse  appears  true  in  "  I^  Gitana  Waltz." 
\Vliether  this  is  purely  accidental  or  the  restilt  of  design  cannot 
at  present  be  determined. 

As  regards  the  relative  length  of  accented  and  unaccented 
notes  DOtbiuK  certain  appears.  Comparing  the  average  ac- 
cented note  with  the  average  unaccented  note  there  is  fuund  in 
both  piece*  a  very  slight  difference  in  favor  of  the  unaccented 
note,  but  the  probable  error  in  both  cases  is  so  large  that  the 
difference  has  no  significance. 

The  data  which  this  study  of  the  music  box  presents  toward 
the  solution  of  our  main  problem  is  not  very  great;  but,  since 
its  selections  may  be  supposed  to  be  rendered  in  reasonably 
good  time,  it  does  give  some  indication  of  the  extent  of  varia* 
tioii  in  the  length  of  measures  and  notes  that  will  ordinarily 
pass  unobwrved,  and  furnishes,  as  a  very  "  mechanical" 
means  of  producing  music,  an  interesting  basis  of  couiparison 
with  the  performers  whase  playing  is  next  to  be  considered. 

TisiR  Relations  in  thb  Plaving  op  Mdsiciaws. 

Apparatus,  Method,  and  Subjects,  The  instrument  used  was 
a  small  reed  organ  manufactured  by  Messrs.  Moore  and  Moore, 
of  London,  and  tuned  according  to  the  directions  of  Ellis  for 
use  a-va  Harmontcal.'  For  rhythm  experiments  the  organ  has 
one  important  point  uf  difference  from  the  piano.  Upon  it  the 
intensity  of  the  tone  does  not  vary  with  the  intensity  of  the 
finger  stroke. 

It  was  necessary  that  the  recording  portion  of  the  apparatus 
should  meet  the  following  conditions:  1.  It  shuuM  he  free 
from  All  disturbing  noisesi  3.  It  must  not  modify  the  action  of 
the  iiistnimcnt  so  as  to  interfere  with  the  technic  of  the  play- 
ing; 3.  It  should  register  accurately  and  return  to  its  original 
position  the  instant  the  sound  of  the  tone  has  ceased.     £lec- 

'  C/.  ElUs*s  translAliOD  Of  Heraboltz'a  Sensatioua  of  Tone,  Second 
Bditioo,  p.  4^. 
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tiical  rcKiMralion  by  means  of  mercury  contacts  was  employed, 
tlie  records  being  finBll)*  traced  npoii  the  smuked  surface  of  a 
kyinograpb  drum.  Tbe  contacts  were  nrranged  a»  follows: 
Sieel  pins  were  passed  tlirough  the  keys  about  two  and  a  half 
inches  from  Ibeir  haclc  ends  Beneath  the  keys  nt  the  hack  of 
the  instrument  was  plncccl  a  Hrrics  of  uieicury  cnps  in  snch  a 
wny  thai  when  a  key  was  depiessed  the  lower  end  of  its  steel 
pill  wouM  dip  into  the  mercury  and  make  an  electrical  con- 
tact. To  Ihe  upper  end  of  the  pins  were  attached  wires  which 
led  to  bra»>  bmions  fastened  to  the  back  of  the  organ  fiBme. 
From  thc>e  buttons  other  wires  led  to  four  writing  magnets, 
three  Dcprex  and  one  Pfeil  signal,  which  wrote  on  the  smoked 
drum.  It  is  obvious  that  with  so  timall  a  number  of  writing 
magnets  it  would  be  impossible  to  record  all  the  notes  of  all  the 
parts  in  a  harmonized  piece  nf  music.  It  was  i herefore  decided , 
to  record  only  the  upper  or  .soprano  part,  that  being  tbc  lead- 
ing part  and  the  one  most  likely  to  show  the  general  time  rela- 
tions which  were  the  chief  matttr  of  investigation.  In  order 
to  secure  even  this  with  so  few  ins^-ribing  points  it  %vas  ueces- 
Siiry  to  arrange  the  wiring  so  that  no  two  consecutive  notes 
should  fall  to  the  same  point.  This  was  worked  out  for  each 
selection  by  previous  study,  and  wire  connections  were  espe- 
cially arranged  each  lime  for  each  selectioii  by  atlaebing  or  de- 
taching from  the  brass  buttons  above  mentioned.  As  the 
apparatus  was  Bnally  arranged  three  notes  could  be  assigned  to 
each  magnet,  though  as  a  general  tiling  this  was  not  required. 
An  example  will  make  the  matter  clearer.  In  one  of  the  pieces 
used  there  are  ten  different  tones  in  the  soprano  part,  vir,,  it. 
^^  /'.  S''  *'■'■  ^''  *'*'  ^'.  '^"-  '^'*'-  The  keys  corresponding  to 
these  tones  were  distributed  to  the  four  writing  points  as  fol- 
lows; To  point  I.  (f'l..  a',  e"f:  to  point  2.  <f,  g".  d";  to  point  3. 
l/\>.  f;  to  point  4.  dV  t".  By  reference  to  the  selectiou  (No. 
254,  below)  it  will  readily  be  observed  that  in  its  execution 
the  keys  connected  with  the  same  point  were  never  depressed 
consecutively.  Thus  there  was  l»ctweeii  any  two  functionings 
of  a  single  point  one  or  more  records  made  by  one  or  more  of 
the  others-  By  this  means  each  note  had  a  distinct  place  in  the 
record,  and  thus  ihc  reading  of  the  record  was  facilitated. 

In  reading  the  kymograms  the  notes  on  the  different  lines 
were  read  in  the  order  in  which  they  occurred  in  the  selection 
played.  For  example,  in  the  specimen  record  here  reproduced 
the  transitions  from  one  line  to  another  were  made  as  follows: 
r  10  2.  2  to  3  (two  notes).  3  to  4.  4  to  3,  3  to  2,  etc. 

In  addition  to  the  four  p>.>ints  already  mentioned  a  6flh  wrote 
simultaneously  a  time-line  in  tenth.-i  of  a  second  from  which 
values  in  hundredths  conUl  be  read  by  esiimalion. 

Before  each  subject  began  pliiying  such  adjustments  were 


caitfuUy  made  as  should  make  it  wrlaiii  that  th«  recording  of 
esch  note  would  begin  at  the  iustaut  the  key  was  :>u£cicatly 
depressed  to  produce  the  first  sound  of  the  cone. 

It  was  thought  that  the  usual  way  of  blowing  the  organ  with 
the  feet  might  act  as  a  disturbing  factor  in  that  it  would  itself 
require  a  certain  rhythmic  movement  or  possibly  a  partial 
division  of  atientioa,  either  of  which  might  interfere  with  the 
suhject's  rendition  of  the  music  to  be  played.  To  avoid  such 
effects  the  organ  was  arranged  for  hand  blowing  by  an  attend- 
ant. This  method  obviated  the  difficulties  mentioned,  but 
proved  not  absi>Uilely  noiseless.  The  subjects,  however,  re- 
ported themselves  as  uuinflueoced  by  this  noise.  Care  was 
taken  to  work  the  bellows  irregularly  so  as  to  prevent  the 
sounds  from  furnishing  any  regular  rhythmic  effects. 
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Screen*  hid  from  the  subject's  view  all  the  recording  appa- 
ratus aod  as  far  as  possible  the  movtrmetils  of  ibe  attendant 
who  worked  the  bellows. 

The  music  selected  for  the  investigation  consisted  of  church 
hymns.  Five  selections  were  made,  each  of  which  contains 
some  characteristic  feature  peculiar  to  itself.  (See  the  scores 
in  connectinn  with  the  t.ihle«  at  the  end  of  the  article. )  In 
mnst  cases  the  subjects  played  the  air  only,  and  three  records 
were  taken  successively  of  each  hymn.  In  case  of  two  of  the 
hymns,  all  four  parts  were  also  played,  the  air  alone  being 
recorded.     In  tbew;  cases  two  records  only  were  taken. 

Before  taking  any  records  the  subject  had  ample  opportunity 
to  familiariic  hini!<clf  with  the  action  of  the  organ  and  the 
selections  to  be  played.  He  was  given  perfect  freedom  to  play 
in  his  own  natural  way.  Records  were  taken  from  four  dif- 
ferent persons,  all  practiced  musicians  B,  M.  and  W  were 
church  organists.  B  and  M  were  professional  musicians  of 
considerable  local  prominence,  teachers  and  chorus  directors. 
S,  the  wife  of  the  writer,  has  been  a  music  teacher  and  a 
chorch  organist,  but  at  the  time  of  the  experiment  was  some- 
what "  oDt  of  practice." 

The  first  examination  of  the  records  disclosed  the  fact  that 
ver>'  rarely  did  one  tone  begin  at  the  iustanl  that  the  preced- 
ing one  had  come  to  an  end.  but  that  one  tone  usually  begao 
before  the  preceding  one  had  ceased.  This  occasioned  what 
may  be  termed  an  *'  overlapping  "  of  tones.  Sometimes,  how- 
e\'er.  an  interval  occurred  between  two  successive  tones  instead 
of  80  overlap.  In  counting  up  the  records  it  was  therefore  es- 
sential to  report  two  things,  namely,  (t)  the  time  during 
which  the  note  sounded,  and  (3)  the  length  of  the  o%'er1ap  or 
iDten>'al  by  which  it  was  connected  with  the  preceding  and  suc- 
ceeding notes.  Tn  the  final  reckouiug  up  of  the  lengths  of  the 
notes  it  is  necessary  to  take  these  overlaps  and  intervals  into 
account,  and  Ihis  has  been  done  thruujchoiit  on  the  av%umptioii 
1  note  was  intended  by  the  player  to  last  until  the  fol- 
ote  was  struck  and  no  longer.  The  overlap  has  there- 
subtiacted  from  the  full  time  of  the  preceding  note 
UK  in  which  it  appeared  and  the  inten,*al  added  when 


Tests  in  which  tub  Air  Auohs  was  Plavbd. 

o/f.     The   time  occupied    in    playing  the  whale 

tion  is  of  course  a  slightly  variable  one.     It  not 

iiScrcnt  suhjects  in  playing  the  same  selection, 

same  subject  in  playing  ihe  same  seleciion  at 

The  results  below  give  in  seconds  the  average 
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time  of  the  three  trials  for  the  different  subjects  and  the  differ- 
ent hymns.* 

Table  I. 
SAowimg  t  n  stcondi  the  general  raU  whtn  the  air  alone  was  played. 


SCBJSCTS. 

Hymii. 

S 

B 

M 

W 

1    ^ 

z8.3o 
18.33 

38.87 
33» 

3' -33 
18.75 
36-54 
3501 

1383 
1S.41 

31.  a6 
41-39 

»3.57 
i6.8j 

3S.09 

The  greatest  difference  between  any  two  subjects  for  hymn 
18  is  7.76:  for  hymn  53.  I-92;  for  hymn  254.  2.33;  for  hymn 
464,  13.75;  3t)<l  for  hymn  516,  3.3.  In  a  comparison  of  the 
average  times  of  the  different  subjects  for  playing  the  different 
selections  it  appears  that  it  is  a  general  characteristic  of  W  to 
play  at  a  faster  rate,  and  of  B  to  play  at  a  slower  rate  than 
either  of  the  others.  Beginning  with  the  one  having  the  least 
rapid  rate  the  subjects  stand  in  the  following  order;  B,  S.  M, 
w.  In  hymn  464  no  satisfactory  explanation  can  be  made  for 
the  great  difference  13.75.  ^^  '"  ^"  three  trials  played  this 
special  selection  at  an  unusually  rapid  rate. 

The  greatest  difference  existing^  between  any  two  consecutive 
trials  by  the  same  subject  and  with  the  same  selection  is  as 
loUon-s; 

TaAUB  II. 
Showing  ihf  grtttitst  different^  betvjeen  any  iwo  lureesn'pe  Malt. 


SDBJECTS. 

Hymn. 

S 

B 

M 

W 

■ 

I? 

3.16 

1-35 

■79 

I 

■38 

3.91 

2.73 

.83 

■            aS4 

1. 17 

7.74 

■            464 

■54 

1.87 

103 

^         sifi 

1.37 

.(7ll' 

'  For  brtnntt  354  antl  516  recortlii  w«re  taken  from  two  subject*  only, 
la  thr  tracinjii  for  W.,  hvnm  464.  the  nclHtions  of  the  writiog  points 
■t  ilartioK  coald  uot  be  dcteruilDeil  with  auRicieut  exactness,  and  the 
fcconla  were  rejcctcd- 

'Onc  ol  Ws  records  with  hymn  516  con  Id  not  be  used  in  this  cue. 
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Subject  S  in  tlie  case  of  fayma  464,  and  siil»ject  M  iu  the  case 
of  bymn  516  petfonmed  one  of  the  trials  on  a  different  day 
from  that  aa  which  the  other  two  were  played,  with  a  differeuce 
in  time  of  2.78  for  S  and  3.14  for  M. 

Oo  account  of  the  size  of  the  drum  of  the  kymograph  only 
one  trial  could  be  recorded  at  a  time  for  most  of  the  selecttons. 
Thus  it  was  neces&ar}'  before  each  repetttion  to  pauM  long 
enough  to  su1)sUtute  another  drum  or  to  apply  and  smol:e  a 
new  paper.  To  the  case  of  selection  53.  howe\-er,  it  was  possi- 
ble to  make  two  records  011  the  same  drum,  and  there  was  thus 
ouly  a  brief  paose  between  each  two  of  them,  with  a  pause  of 
the  usual  length  between  the  twos.  On  comparisuu  of  the 
length  of  the  three  trials  in  the  case  of  the  other  hymns  it  was 
found  that  the  first  trial  was  the  shortest  7  times  out  of  9:  the 
third  trial  was  the  longest  4  time«  out  of  7 ;  and  the  second  trial 
took  more  time  than  the  first  trial,  but  less  time  thaa  the  third 
7  limes  out  of  10.' 

In  hymn  53,  where  two  records  were  taken  with  practically 
DO  intcr^-cning  pause,  c\ct>'  subject  required  less  time  for  the 
first  trial  than  for  the  second.  In  the  case  of  B  a  second  set 
was  counted  in  i.vhich  the  reverse  appears  trtK,  but  the  com- 
bined time  expres.-*ed  by  the  two  records  in  this  set  exceeded 
that  of  the  first  set  by  4.8S,  These  facts  wonid  indicate,  so  far 
as  the>-  have  a  general  ^iguiScance.  that  a  musician  in  playing 
a  selection  a  second  time  tends  to  play  it  at  a  slower  rate  than  he 
did  the  first  lime,  provided  00  pause  or  only  a  short  otie  lies 
between  the  original  pcnormaace  and  the  repetition.  This  re- 
sult is  the  opposite  of  that  found  by  Triplett  and  Sanford*  for 
the  reciuition  of  nursery  rhymes. 

The  dtflerenccs  appearing  in  Tables  I  and  TI  arc  of  such  a 
nature  as  to  elude  explanatioe  except  as  "personal  differ- 
ences," tbongh  a  fuller  study  of  the  individual  subjects  would 
pcobably  account  for  some  of  them. 

Ba^  and  his  school  tried  to  establish  an  absolute  standard 

of  rate,  taking  as  a  tj-picnl  measure  a  group  of  four  quarter 

notes,  one  to  every  pulse  beat.  To  thi.s  measure  the  time  values 

i€ti  ail  others  bore  a  constant  ratio.'  But  such  a  s>-stem  as  this. 

If  strictly  carried  out.would  be  as  apt  to  increase  as  to  decrease 

cfa  irregularittes  as  arv  here  under  consideration;  and  modern 
ticiaas  ha«-ing  set  aside  the  normal  pulse  beat,  find  tbeir 

• 'h«rc  ar«  oat  tb«  sabic  nniiibCTol  trials  throngbooi  for  t be  reason 

1  OBc  lB9taBc«  oast  subfect  ^v<  the  &nt  «ih1  ibinl  trials  tbe 

^soant  of  timr,  aatl  th«i  tn  two  otbci  lattMitcv*  one  of  tbe 

was  taken  oo  a  dLkrcat  A»y  fram  that  of  tbe  other  11 
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Standard  in  the  metronome  or  in  the  number  of  quar* 
per  minute. 

The  Measures. 

TTie  measures  varj-  not  only  with  the  general  rate  hut  among 
tberoselves  for  the  same  subject  and  the  same  selection.  The 
following  table  gives  the  average  time  of  the  measures  in  the 
different  selections.  Here  aiid  ihrmighnut  the  remaining  part 
of  the  work  partial  measures  at  the  beginniug  and  at  the  end 
of  a  selection  are  nut  taken  into  account;  and  the  last  full 
measure,  owing'  to  its  being  affected  by  the  approaching  close 
of  the  piece,  is  aim  excluded. 

TABtE  III. 
SAcwiHg  in  seconds  tke  average  Unglk  of  the  measures. 
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Examining  the  measures  as  tUey  appear  in  the  individual 
trials  the  greatest  difference  Wtween  any  two  successive  meas- 
ures may  be  found.  These  diffeiences  are  slated  in  the  follow- 
ing table.  The  figures  in  smaller  type  below  the  differences 
represent  the  value  of  the  diffeieuces  as  a  percentage  of  the 
corresponding  average  measure  in  the  preceding  table. 

From  these  amounts  the  differences  of  successive  measures 
feu  away  to  7.ero.  In  order  to  indicate  the  average  amount  of 
variation  we  may  calculate  the  "average  irregularity  as  ex- 
plained above."     The  results  are  given  in  Table  V. 

There  is  no  clearly  evident  order  in  the  variation  of  the 
mcasares  except  a  retardatiou  when  neariug  the  end  of  the 

)  Average  of  *lx  incAiturei.  In  every  trial  B  mucle  n  ili»  pro  port  ianntely 
long  tnierviil  rjMUMl  at  the  eiid  of  the  first  linlf  of  tlic  selection.  If 
this  iuterTal,  which  atiiounts  to  .36  sec.  is  added  lo  the  ptecedioff 
note,  u  lift!  liecD  done  in  the  taae  of  nil  otbcT  intervals,  the  time  o( 
llie  ftill  menstirc  becouicn  4^5  Bccoiids.  I(  this  measure  is  tnlteii  into 
account  the  average  length  of  a  nieaaufc  for  B  with  this  hymn  becomes 
j.8o  iuatcsd  of  3,63  seconja, 
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TablB  IV. 

Skewing  im  stecnds  the  greaieit  difference  between  any  two  sutttis- 
ive  tmeatttret  in  the  individual  triah. 
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TABUt  V. 

SAoarinf  average  irreguiari/jr. 
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selectioD.  In  the  final  averages  the  last  full  measure  is  longer 
than  the  next  to  the  last  12  times  out  of  15;  it  is  eqnal  onoe 
and  sninller  twice.  The  next  to  the  last  is  larger  than  the  one 
precediDg  it  9  times,  equal  twice,  aod  smaller  4  times  out  of 
15.  If  the  measures  in  llie  separate  trials  are  examiued  then 
the  last  full  measure  is  longer  than  the  next  to  the  last  35 
times  out  of  47,  equal  3  times  and  smaller  9  times;  and  the 
next  to  the  la&t  is  larger  than  the  one  preceding  it  29  times, 
equal  3  times  and  stualler  15  times. 

The  general  irregularity  seems  10  be  greater  in  the  last  half 
of  the  selections,  but  this  is  due  chiefly,  if  not  entirely,  to  the 
terminal  rct<irdatioit  already  nieiilioned.  As  regards  other 
passible  relations  the  must  that  can  be  .^td  is  ihat  in  some  of 
the  hymns  there  is  a  suggestion  of  a  systematic  arrangement 
in  the  length  of  the  measures  within  the  groups  allotted  to  the 
lines  of  the  hymn  or  within  the  correspotidiug  musical  phrases. 
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This  takes  the  form  in  two  of  the  bymns  roughly  of  a  slowing 
from  first  to  last  within  the  line  or  phrase  group  and  ia  a  third 
of  a  progressive  quickening.  In  the  other  two  cases  no  such 
relation  cao  be  mudc  out.  One  of  the  latter  was  played  from  a 
manuscript  score,  and  the  words  were  unknown  to  part  of  the 
subjects.  The  evidence  fumished  by  the  tracings  for  such  an 
accommodation  of  the  music  to  the  words  is  too  aUght  to  war- 
rant the  assertion  that  it  exists,  but,  nevertheless,  such  a 
relation  is  not  impossible. 

TAt  Notes. 

Since  Ihe  time  of  tte  measures  is  variable,  it  follows  that  the 
time  of  their  component  parts  must  also  vary.  Such  variations 
are  found  not  only  in  the  different  measures,  but  even  in  The  same 
measure.  The  variation  of  the  notes  of  the  same  denotu {nation 
in  different  portions  of  the  same  selection  need  not  be  discussed 
here.  That  thej-  do  differ  and  how  widely  may  be  seen  in  the 
tables  at  the  end  of  Ihe  article,  where  the  average  time  values 
are  given  together  with  the  musical  score.  The  table  below 
gives  the  average  length  of  the  various  kinds  of  notes  irre- 
spective of  their  place  in  the  selection. 

Table  VI. 
Showing  in  kunttrtdthi  of  &  stcond  tht  averagf  ttnglh  of  ncies. 


HVMN. 

tJVD- 

WMM.S 

Dome 

n^L*. 

Balp- 

DorrsD 

QDASmt 

QVABTBI 

BlOVTB. 

a 

87 

41 

iB 

B 
M 

W 

93 

74 
71 

44 

37 
35 

w 

S 

III 

So 

S' 

ai 

(3 

B 

109 

5} 

aj 

M 

lOI 

5> 

S 

1 

W 

96 

67 

45 

3S4 

S 

133 

59 

B 

110 

56 

S 

IS6 

51 

464 

B 

162 
too 

55 

34 

5l« 

H 

<74 

86 

i^ 

+4 

29 

W 

'36 

S3 

41 

30 

If  the  quarter  note  is  taken  as  the  basis  of  comparison  it  ap- 
pears that  the  relative  length  of  the  other  kinds  of  notes  differs 
tor  the  different  subjects,  and  with  tlie  exception  of  S  for  the 
same  subject  in  different  selections.     They  are  sometimes  too 
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long  and  sometimes  ton  short.  All  the  subjects  make  tbceigbtli 
notes  too  short,  sometimes  very  tnach  too  short,  except  M  in 
hymn  516.  where  the  ratio  is  exact.  S.  also  without  excep- 
tion, makes  the  notes  of  higher  denomiuaiion  than  the  quar- 
ter loo  large.  B.  M,  and  W  are  less  uniform  than  S.  varying 
froiu  the  standaTd  in  Ixjth  directions.  Another  mctbo«l  of  test- 
ing the  same  matter — applicable  in  certain  cases — consists  in 
finding  the  number  of  instances  \o  which  the  nolcs  of  other 
denominations  are  proportionately  longer  or  shorter  than  the 
average  quarter  note  of  the  same  measnre-  The  results  of  such 
a  comparison  are,  however,  with  few  exceptions  in  agreement 
with  those  just  given. 

Special  Cates. 

Tripifli.  In  hymn  18  there  are  two  triplets,  one  in  the 
second  full  measure  and  the  other  in  the  last.  Both  take  the 
place  of  unaccented  half  notes.  All  the  subjects  but  M  make 
the  first  triplet  shorter  than  the  average  unaccented  note,  and 
all  but  S  make  the  second  longer.  This  last,  however,  is  prob- 
ably due  to  the  approaching  close  of  the  piece.  If  each  triplet 
is  compared  with  the  unaccented  note  of  its  own  measure  the 
results  are  conflicting,  and  the  chances  seem  about  equal  that 
the  triplet  will  be  too  short  or  too  long. 

Turning  tn  the  individual  notes  of  the  triplet  there  is  a  ten- 
dency to  give  morf  time  to  the  second  note  than  to  the  first, 
and  more  to  the  third  than  to  the  second,  In  the  average  re- 
sults the  second  note  in  both  triplets  is  made  longer  than  ihe 
first  by  S.  M.  and  W.  This  is  not  tnie  of  B,  however,  in 
either  triplet.  If  the  separate  trials  arc  examined,  there  are 
six  possible  chances  for  each  subject  to  make  the  second  note 
of  the  triplet  longer  than  the  first.  S.  M,  and  W  do  so  5  times, 
and  B  3  times  of  the  six.  The  last  note  of  the  triplet  is  made 
the  longest  of  the  group  by  all  the  suhjecis,  and  in  all  eases 
with  Ihc  exception  of  M  in  the  case  of  the  last  iriplet  where 
there  are  two  trials  in  which  this  is  not  true.  Thus  while  the 
tendency  is  slight  to  make  the  second  note  longer  than  the 
6rst,  it  is  very  strong  to  make  the  last  longer  than  either  of  the 
others. 

Dotted  Eighth  and  Sixteenth  NoUs.  The  combination  of 
dotted  eighth  and  sixteenth  notes  in  the  second  measure  of  the 
tneasuies  from  hymn  53  presentt  an  interesting  study.  All  the 
subjects  without  exception  made  thir  whole  measure  very 
slightly  longer  than  the  ones  that  precede  and  follow  it.  though 
with  such  slight  differences  that  the  relation  may  be  only  acci- 
deatai.  Three  of  the  subjects  gave  more  time  to  the  half  of  the 
measure  containing  the  dotted  eighths  and  sixteenths  than  to 
the  first  half.  S  made  it  0.02  sec.,  B  0,08  wc  and  M  0.03  sec 


while  W  made  it  o.oi  sec.  less.  A  com parisoti  of  the 
lent  parts  of  Uie  last  half  of  the  measure  with  the  aver- 
age of  the  quarter  noics  in  tlie  first  lialf  of  ihe  measure  shows 
a  great  lack  of  uniformily  in  the  duration  of  both  the  dotted 
'eighths  and  their  combination  with  the  sixteenth  notes.  On 
the  other  band  the  sixteeulh  notes  with  two  exceptions  are  all 
of  too  long  duration.  B  and  M  each  malc^  the  firsst  sixteenth 
loo  short,  but  in  both  of  ihe^  cases  the  dotted  eighth  with 
which  the  sixteeiiih  is  emipled  is  undiily  long — longer  than  its 
proportionate  part  of  the  standard  unit  of  measure,  and  longer 
than  any  of  the  other  dotted  eigliths. 

Meamann,  ia  his  experiments  upon  rhythms  executed  iit 
bare  taps,  found  a  marked  tendency  to  hold  the  tapcx)rrespond- 
idg  to  the  accented  beat  of  the  measure  (op.  nl.,  p.  321 ),  and 
Ebbardt  reports  something  similar  (ofi.  cit.,  pp.  126  and  127). 
■phequestion  naturally  ariicB  whether  such  a  tendency  appears  in 
Ibe  musical  records  under  discussion.  Not  all  the  selections 
contain  such  combinations  of  notes  as  to  make  deternii nations 
possible,  but  the  number  is  sufficient  to  throw  some  light  upon 
The  questiou. 

Tablh  VII. 

Sk^tetHg  in /raefiom  of  a  second  the  average  length  of  the  actented 
and  unaccented  notes. 
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Table  Vn  gives  the  results  for  the  trials  in  which  the  air 
only  was  played.  In  hymn  18  when  all  parts  were  played 
(sec  p.  58  above  and  the  tables  at  the  end  of  the  article)  there 
were  30  notes  whose  accent  could  be  determined.  12  of  these 
occupied  positions  of  accent.  The  average  duration  of  the 
accented  iwtes  was  .89S  sec,  with  a  probable  error  of  ,0078. 
and  that  of  the  unaccented  notes  was  .858  sec.,  with  a  proba- 
ble error  of  .0099.     These  figures  from  the  teats  with  all  parts 
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are  for  subject  S  aIon«.     For  reasons  tbat  will  be  ^ven 

no  results  could  be  computed  for  the  lests  with  other  subjects. 

Comparing  the  lengths  of  the  average  accented  and  unac- 
ceuted  notes  for  each  subject  in  tUc  different  selections  it  will 
be  noted  thai  in  hymns  iS  and  516  the  duration  of  the  accented 
note  in  every  instance  exceeded  that  of  the  unaccented  ooe. 
Hymn  254,  on  the  contrary,  does  not  show  this  characteristic. 
Neither  in  the  case  of  S  uor  of  B  is  there  any  more  than  a  small 
fraction  of  a  thousandth  of  a  second  one  nay  or  the  other.  Ac- 
cent  does  not  seem  to  have  affected  the  relative  duration  of  the 
notes  in  this  hymn  at  all. 

The  above  compulations  were  made  upon  note  values  cor- 
rected for  the  length  of  lime  the  preceding  tone  overlap{>ed  the 
succeeding  one  {cf.  p,  38).  For  purposes  of  comparison  the  aver- 
age accented  and  unaccented  notes  have  been  calculated  with- 
out this  correction.  This  was  done  for  all  the  subjects  and  for 
all  three  selections,  The  results,  although  showing  the  same 
general  characteristics  are  far  less  uniform  than  before,  the 
greater  variation  being  caused  by  the  great  differences  in  the 
lengths  of  the  overlaps.  In  hymn  254,  however,  there  appears 
a  slight  tendency  in  the  case  of  both  subjects,  S  and  B.  to 
lengthen  the  accented  notes  which  was  not  the  case,  as  baa 
already  been  uoted,  when  the  overlaps  were  subtracted  in 
the  usual  way. 

The  relative  lengths  of  the  accented  and  unaccented  notes 
may  also  be  studied  by  counting  in  the  individual  records  the 
number  of  times  the  accented  note  exceeds  in  length  the  unac- 
cented note  iuimcdiately  following  it.  The  results  are  expressed 
in  tabniar  form  in  Table  VIII,  the  count  being  made  upon  the 
corrected  notes  used  in  Table  VII. 

If  the  results  for  all  the  .subjects  are  combined  there  are  in 
hymn  [8  one  hundred  sixty-eight  accented  nolea.  Of  these 
1 16  are  made  longer,  6  equal,  and  46  shorter  than  the  follow- 
ing unaccented  note.  Hymn  53  has  72  usable  accented  notes, 
of  which  38  arc  longer,  6  equal  and  38  shorter.  Hymn  254  has 
132  accented  notes,  with  60  longer  (18  of  which  occur  at  the 
end  of  the  stauza  lines),  15  equal,  and  57  shorter.  Hymn  464 
has  90  usable  accented  notes,  with  43  longer,  1 1  equal,  and  36 
shorter.  Hymn  516  has  163  accented  notes,  of  which  99  are 
longer,  it  equal,  and  52  are  shorter  than  the  following  note. 

It  is  evident  from  the  foregoing  that  accented  notes  are  often 
longer  than  unaccented  notes  of  the  same  denomination,  but  it 
is  also  evident  that  this  teodeucy  is  not  present  in  all  cases  and 
with  all  players.  One  may  conjectuie  thai  it  will  appear  most 
prominently  in  pieces,  e.g.,  marches  and  processionals,  which 
require  a  strong  marking  of  the  rhythm,  and  will  be  more  or 
less  completely  absent  in  pieces  of  a  more  flowing  character. 
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Tablb  VIII. 
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InUrvals  and  Overlaps. 

As  already  explained  on  p.  38  there  were  found  in  the  origi- 
nal tracings  many  lastances  in  which  one  note  ceased  to  sound 
before  tlie  uext  begaa,  and  many  also  in  which  the  first  over> 
ran  the  beginning  of  the  second.  The  first  I  have  called  "  in- 
tervals," the  second  "  overlaps."  Both  desen-e  a  little  fuller 
consideratioD. 

Intervals.  The  lolervalB  are  of  two  sons;  t.  Those  which 
occur  between  consecutive  notes  on  the  same  degree  of  the 
staff.  involvinK  of  course  the  same  digital  of  the  organ.  2. 
Those  which  occur  between  successive  notes  on  different  de- 
grees of  the  staff.  The  firM  is  much  the  larger  class.  Where 
two  notes  occur  in  immediate  succession  on  the  same  degree  of 
the  staffs  minute  pause  is  necessary  in  order  to  make  the  two 
distinct.  Such  pauses  occurred  with  all  the  subjects  and  in 
equal  number.'  The  number  of  intervals  of  the  second  kind 
varies  for  the  diScrcat  subjects  and  for  the  different  repetitions 
of  the  sclectious. 


1  This,  bowever,  wonld  not  be  true  when  playiug  all  parts  of  the 
wlcction,  for  nrvanlatii  quite  g«uerall t  ketrp  the  key  depressed  ^luring 
the  whole  time  draoted  by  the  Beveral  m>ies  on  the  same  degree  of  the 
tuff. 
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Sh^mHg  tht  numbfr  and  average  lengtk  o/  inUrvals  of  iht  fint  kind. 
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It  is  to  be  noted  that  the  length  of  an  intend  does  not  de- 
pend upon  the  kind  of  notes  in  which  the  5eI«:tion  is  written — 
that  the  iuterrals  arc  no  longer  in  a  piece  written  in  half  notes 
than  they  are  in  one  written  in  quarter  notes.  Subject  S  in 
nost  cues  mode  inter\-als  of  the  second  !»rt  tocorrespond  with 
the  paases  at  the  end  of  the  verse  lines,  but  this  is  characteris- 
tic of  S  alone. '  These  intervals  are  nsaally  much  longer  than 
those  of  the  first  kind,  and  explain  the  great  length  of  tfae  in- 
ler\*aU  of  S.  in  Table  X.  The  other  intervals  <rf  the  sec- 
ood  sort  are  short,  and  are  probablv  accidental  as  they  do 
not  occtir  at  corrcspondins  places  in  the  different  trials.  The 
characteristic  of  S  in  making  tnter\'als  at  the  end  of  Terse  lines 
does  not.  however,  seem  to  ba\-e  affected  correspond ingty  the 
time  of  the  measnrcs  in  which  they  occur,  and  this  is  one  of 
the  facts  that  make  it  uncertain  whether  the  words  really 
nodiikd  the  time  of  the  measures  as  explained  abo\*c- 


*%,*»  U  our  cxceptioa  lo  tbts  EtBtrmrnc.  R  la  hTmn  iS,  ■«  klrt*!!^ 
riacd.  p  41.  made  an  esceiittonAlty  long  intervsl  %\  the  end  of  the 
*d  Ttrae  line.     \\%  arm|:«  fow  the  tliree  trial*  U  ,363  «ec. 


Intervals  have  soradhing  of  the  nature  of  rests;  they  have 
little  effect  in  increasing  the  length  of  a  measure.  The  note 
jast  preceding  the  interval  is  shortened,  and  to  be  equivalent 
to  a.  full  note  it  mnst  ha%'e  added  to  it  the  value  of  the  interval, 
as  has  been  done  for  all  the  preceding  tables. 

Ovtflaps.  Consecutive  notes  ou  different  degrees  of  the  staff 
are  generally  overlapped.  This  is  probably  done  in  the  inter- 
est of  smoothness.  It  is  nearly  impossible  to  make  the  end  of 
the  one  tone  and  the  beginning  of  the  nest  exactly  synchro- 
nous; and,  if  it  were,  the  effect  would  ver>'  likely  be  less  flow- 
ing than  with  the  overlaps.  Intervals  on  the  other  hand  would 
give  a  staccato  effect  not  desirable  without  special  reason. 

The  overlaps  are  by  no  means  uniform.  Perhaps  all  that 
am  be  said  is  that  if  an  overlap  is  large  in  one  trial  of  any  sub- 
ject it  is  likely  to  be  found  so  in  the  rest.  The  same  two  notes, 
however,  may  not  overlap  to  the  same  extent  even  in  different 
parts  of  the  same  selection.  For  instance,  in  hymn  254  ^  and 
V  flat  occur  as  consecutive  notes  three  times,  holding  the  same 
position  in  the  measures  and  making  in  the  course  of  the  three 
trials  nine  esses  where  g'  overlapped  6' flat.  The  lengths  of 
these  overlaps  given  iu  hundredths  of  a  second  are  for  S,  ist 
trial,  &-7-8;  and  trial.  5-5-4;  jrd  trial.  8-9-3;  aod  for  B  ist 
trial.  6-3-4:  2ud  trial,  5*5*6;  3rd  trial.  S-6-6.  In  like  manner 
("  precedes  b'  flat  three  times,  the  length  of  the  overlaps  being 
for  S  ist  trial,  7-5-5;  and  trial,  4-4-5;  3rd  trial,  3-4-5;  and  for 
B  ist  trial.  6-5-6;  2nd  trial,  5-4-5:  3rd  trial.  6-3-3.  Prom  the 
comparison  of  a  large  number  of  cases  it  does  not  appear  that 
the  number  of  degrees  of  the  staff  intervening  between  any  two 
successive  notes  affects  to  any  appreciable  extent  the  length  of 
the  overlap. 

The  average  overlaps  for  the  three  repetitions  of  the  different 
sdectioQS  have  been  calculated,  and  are  as  follows: 

JTablb  XI. 
Showing  number  and  average  length  of  overlaps  in  fratiiom  of 

a  scfond. 
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ill  meflSDre,  first  note,  thcjf^  in  the  soprano  vras  held  by  S  0.05 
SBC.,  and  by  M  o.  1 2  sec.  longer  tlian  the  d'  in  the  alto.  In  the 
third  fall  measure,  first  oolc,  S  h«ld  the  y  flat  in  the  soprano  in 
one  case  o.oj  sec.,  iiud  in  another  ooS  sec.  longer  than  ihc  if  in 
the  alio,  while  B  held  the  rf'  in  the  alto  0.06  sec.,  and  M  0.02 
9CC.  longer  than  the  soprano  A'  flat.  In  the  sixth  full  measure, 
6rst  note,  \V  began  the  d'  in  the  alto  0.03  sec.  Iwfore  the  g'  ia 
the  soprano. while  B  began  the  soprano^'  0,01  sec,,  and  S  0.02 
sec.  before  the  alto  d'.  The  last  note  of  the  Ia.sl  triplet  sounded 
tooger  than  the  tt  in  the  alto  in  different  instances  aa  follows: 
0.04,  0.05,  0.09,  004,  o  07.  o.  15  sec.  For  hymn  53  the  records 
^contain  similar  instances. 

Rbsolts  of  Tests  in  which  Au.  Parts  wbrb  Pl&vxd. 

As  already  meiitiond  Mcumann  has  conjectured  that  the  use 
of  both  hands  in  playing  may  resalt  in  greater  precision  in 
keeping  the  rhythm,  and  Ehhardt  (oJ>.  at.,  p.  147}  has  found 
that  the  use  of  both  bands  quickens  the  general  rate  of  execu* 
ti«i.  My  own  experinient.s  furnish  a  certain  amount  of  data 
on  both  points,  Two  hymns  ( 18  and  53)  were  played  by  all 
Ihc  sobjects,  first  as  sirs  only,  one  hand  being  used,  and  then 
complete,  both  hands  being  used  in  the  customary  way.  Each 
bymn  was  played  three  times  as  an  air.  and  twice  in  the  com- 
plete form. 

General  Rate. 

The  average  lime  for  playing  the  different  selections  was  as 
lU>w$: 

Table  XII. 
Shotrimg  in  setonds  geueral  rate  when  oil  parts  v>ere played. 

S  B  M  W 

Kynui  iS.  i;.3t  ji.14  35,39  3.107 

Itymn  5^.  t8.68  ji.76  18.64  18.15 

In  hymn  i3  the  r'  key  was  not  connected  with  the  writing 
finagaet,  hence  the  tone  ?  which  occurs  twice  iu  the  air  of  this 
lymn  was  not  recorded,  and  the  average  time  for  playing  the 
rbolc  hymn  is  really  larger  than  that  given  in  the  table  by  the 
time  of  two  half  notes.  Bnt  even  so  if  the«e  times  are  compared 
with  those  re<^uir<d  when  the  air  alone  was  played  (Table  I, 
p.  39  above)  it  will  he  aeen  that  in  two  cases  more  time 
was  taken  to  play  the  selection  when  all  parts  were  played. 
This  is  the  reverse  of  Kbhardt's  expi:rieiice.  and  point.s  to  the 
need  of  further  inii-cstigation  of  the  matter  with  a  view  to  dis- 
avering  the  effect  of  special  conditions,  and  the  range  of 
adividual  differences. 
The  difference  in  the  time  of  the  two  trials  which  the  differ- 
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ent  subjects  gave  eacli  piece  wlien  playing  atl  parts  isexpressed 
io  tabular  form  as  follows: 

Tabls  XIII. 
Stowing  in  secondt  the  differtneti.  in  ratt  when  atl  parts  xvtre  ptayed. 

S  B  M  W 

Hymn  iS,  .74  .87  I.61  3.^1 

Hymn  55,  ^1  .15  .46  .59 

A  cociparisoQ  of  tbe  two  trials  shows  that  in  hymn  id  the 
second  irial  was  the  shortest  and  the  Brst  trial  the  longest 
e\'er>'  lime,  and  in  selection  53  the  first  trial  is  shorter  three 
times  at>d  longer  once.  In  case  of  hymn  18  there  is  thus  a  con- 
tradiction of  what  was  foaod  in  this  regard  where  only  the  air 
was  played. 

The  Meaiures. 

The  a\^rage  length  of  the  measures  is  larger  than  where  the 
air  only  was  played,  and  necessarily  so  since  the  total  time  is 
greater. 

T*,BLR    XIV. 

Showing  in  uconds  tke  aivrage  duration  of  the  measures. 
S  B  M  W 

Hymn  18,  3.5a  $.991  3.15  3.** 

Hymn  jj,  3.13  3.59  3.1a  3.8a 

The  following  table  gives  the  greatest  variationjbetween  any 
two  successiv-e  measures  occurring  in  the  individual  trials.  The 
figures  in  smaller  type  below  each  number  represent,  as  in  the 
case  where  the  air  alone  was  played,  its  value  as  a  percentage 
of  the  correspondiug  average  measure  in  the  preceding  table. 

Tablb  XV. 

Sowing  in  frAtiioiu  of  a  snvnd  Ike  greatest  tvria/ion  6*tween  any 
lieo  sua-fisive  t/Kasnres  in   the  intfividua/  iria/s. 
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note  accordlnn  to  the  refcrilar  method  o(  treAting  ia> 

englh  «f  the  nteutiTe  within  which  it  falls  is  5.31 

ntliia  measure  th«  Icagth  of  the  average  measure 
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For  the  most  part  these  differences  are  larger  than  when  tfae 
air  only  wax  played;  in  case  of  subject  B  alone  are  they  smaller. 
The  average  irregularities  are  as  follows: 

Table   XVI. 

S  B  BC  W 

Hymn  iS,  .09s  .(oS  .106  .131 

Hymn  53.  .155  .090  .060  .204 

If  these  irrefirularitic5i  are  compared  with  those  for  the  same 
bymns  when  the  air  alone  was  played  it  will  be  found  that  the 
irregularities  are  on  the  whole  somewhat  grealer  when  all  parts 
sre  played. 

The  deviations  of  the  individual  measures  from  the  average 
seasnre  present  the  same  general  characteristics  as  when  the 
ijr  alone  was  played,  but  there  is  frequently  a  lack  of  corre- 
spondence in  the  signs  of  the  deviations  in  the  two  ways  of 
playing.  The  variations  are  also  considerably  larger  where  all 
parts  were  played.  The  deviations  in  connection  with  the 
Jourth  measure  in  hymn  iS  are  all  plus,  and  show  that  the 
measure  was  retarded  by  alt  the  subjects  The  first  half  of  the 
stanza  ends  within  this  measure,  and  it  is  within  this  measure, 
also,  that  the  Iraosilioo  takes  place  from  one  line  of  the  score  to 
the  next  lower.  In  hymn  53  there  is  one  set  of  deviations  in 
which  the  signs  are  all  minus,  and  one  in  which  they  are  all 
pins,  traces  apparently  of  a  tendency  to  begin  each  line  of  the 
verse  or  phrase  of  the  music  rapidly  and  then  to  retard.  This 
is  clearer  in  the  trials  with  all  parta  than  where  the  air  alone 
was  played. 

TTie  Notet. 

The  following  table  gives  the  average  length  of  the  different 
kiodls  of  aotea  that  are  found  in  hymns   18  and  53  where  all 

TahlB  XVII. 

Showing  in  AundrfdlAi  of  a  stcond  the  average  length  of  the  nates 
where  alt  parts  were  played. 
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parts  were  playwi,  and  is  to  be  compared  with  Table  \'I.  p  43. 
In  findiug  tbt:!«  averages  all  donbtful'  notes  were  excluded. 

A  study  of  ihe  relative  values  of"  these  aotes  shows  just  as 
great  \'unaiion»  as  are  to  be  found  when  the  air  alnnc  was 
played.  So  far  as  can  be  judged  from  tbe  half  and  quarter 
notes  there  is  a  teodencj-  here  to  shorten  the  tooger  notes  and 
leogitben  the  shori  ones  In  hymn  18,  for  example,  when  the 
average  half  note  in  the  t&tts  with  all  parts  is  compared  with 
two  average  quarter  notes  S  made  the  half  note  equal,  B  0.04 
sec.  shorter,  M  0.02  shorter,  and  \V  0.07  shorter  than  two 
quarter  notes.  When  only  the  air  was  played  S  made  the  half 
note  0.05  sec.  longer.  B  0.04  longer.  M  equal,  and,  W  o-oi 
longer.  A  like  cumparison  of  the  notes  in  hyiun  53,  where 
compariKm  b  possible,  presents  similar  relations, 

Sptfiai  Casfs. 

Triplets.  The  triplet  groups  iu  hymn  iS.  so  far  as  tbe  records 
could  be  used,  pieseiil  no  striking  differences  from  those  id  tbe 
same  hymn  when  the  air  only  was  played.  B,  M.  and  W  in 
the  first  triplet  connected  the  6rst  note  with  the  preceding  half 
note,  thn.s  making  it  inipo.'»ible  in  ca.se  of  these  subjects  to 
ascertain  the  whole  duration  of  this  triplet  or  the  value  of  the 
first  note.  In  all  ca&es  the  last  note  of  tbe  triplet  was  given 
more  time  than  the  second.  A  similar  characteristic  was  noted 
where  the  air  alone  w.-.s  played.  (See  p.  44.  J  S.  B.  and  M 
made  the  scct>nd  nnte  of  ihc  last  triplet  shorter  than  either  ol 
the  other?!,  while  \V  made  it  longer  than  the  first  and  shorter 
than  the  third.  The  variations  here  do  not  correspond  in  their 
relative  positions  with  those  that  occurred  where  the  air  alone 
was  played,  and  they  are  upon  the  whole  somewhat  larger. 

Eigh'tki  and  SixUeuthi.   The  last  half  of  the  second  meiunipe 
of  hymn  53  was  more  irregular  in  the  tests  with  all  parts  tbau 
when  the  air  alone  was  played.     In  all  cnses  the  part  of  the 
measure  containing  the  combination  of  dntlcd  cighlh&  aud  six- 
teenths exceeds  the  amount  of  time  given    to  the  other   half. 
The  exoeas  for  the  different  subjects  is  as  follows;     S  o  1 1  sec. , 
:.,  W  0.05  sec.     The  difTcrcnce  be«   »» 
air  OBly  was  played  as  may  be  Vamed 
44.     This  relative  lcngtheu\og  of  inc 
'M  parts"  plaving  is  in    ViatmonV  ""'^^ 
\  in  ibc  atctioo  on  the    ncjxes.  tViougn 
:y  clear      Comparing,  l\w*«s    cV^vatfCvts '»""* 
.4|ter  notes  in  the  firsX  haU  ot  vWcin«asuT« 


■'V-aaXx  was   recoided      \o   ^^^^'sc^^Ia'^  be 
-  c»  the  Uaetb  o^  *«   «o^.^  ^i^  ^^ 


' ct  the  length 

1;  a  racy. 
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we  find  that  S  nnd  M  made  the  eighth  notes  proportionately 
too  short,  and  the  nixteenth^  too  long.while  B  showed  a  htrong 
tendency  to  make  both  Icinds  of  notes  too  lung,  and  M  was 
eqnivocal.  Both  B  and  M  gave  the  second  sixteenth  note,  that 
is.  the  tone  (f  flat,  no  separate  individual  existence.  This  iva3 
true  for  both  subjects  in  each  of  the  trials.  The  tracings  ."ihow 
that  the  second  eighth  note,  or  tone  «'.  overlapped  the  third 
eighth  note,  or  tone  e".  In  the  case  of  B  this  overlap  was  0.03 
sec.,  and  in  the  case  of  M  it  was  0.04  sec.  The  tone  A"  flat  ap- 
pears to  have  been  played  at  the  same  time  as  tone  f",  begin- 
ning with  it  and  ending  before  it.  It  is  quite  possible  that  la 
playing  these  notes  the  two  keys  were  touched  at  the  same 
time,  the  b'  flat  key  being  fully  depresned  and  ihe  <-"  key  only 
p«nia!ly  so  until  after  the  *'  flat  lone  had  received  its  full  time, 
when  the  h'  flat  key  was  rt;kased  and  the  c"  key  fully  de- 
pressed. Dm  the  partial  depres-sion  of  the  c"  key  was  sufficient 
to  Cause  it  to  sound  and  to  give  a  record,  This  explanation 
seems  to  be  verified  by  Ihe  great  length  of  the  r"  tone  for  both 
subjects,  which  is  not  very  different  from  the  combined  length 
of  the  first  dotted  eighth  and  sixteenth  notes,  that  is,  tones  a' 
andjtr'. 

Aaent. 

In  the  selection  where  all  parts  were  played  the  condition;! 
are  not  favorable  for  determining  what  is  true  in  regard  to  the 
relative  length  of  the  accented  and  iniaccented  notes.  The 
subjects  in  accordance  with  instTuctiunii  played  intheir  habitual 
way.  Three  of  the  subjects  in  playing  two  or  more  notes  that 
followed  one  another  consecutively  on  the  same  degree  of  the 
staff  depressed  the  key  but  once,  keeping  it  down  for  a  time 
equal  to  the  duration  of  the  whole  group  of  notes,  It  was  im- 
possible to  detenniue  the  value  of  other  notes  because  with  the 
means  oscd  for  recording  they  were  not  separated  from  notes 
preceding  <ir  following  them  in  the  alto  part.  In  hymn  18  note 
i'  was  not  recorded  at  all.  Subject  S  (hymn  18)  gives  ihe  only 
cases  in  which  the  records  can  be  used  for  thi.s  purpose.  The 
leaulls  have  already  l)een  given  ou  page  45.  They  show,  like 
those  whert  the  air  alone  was  plaj'ed,  that  the  accented  notes 
bad  a  somewhat  longer  duration  than  the  unacceuted  ones. 

Gtneral  SuHtmary  of  ResuUs. 

Throughout  the  experiments  there  is  a  wide  range  of  "  per- 
sonal difference." 

When  there  was  no  imer\'eninK  pause,  or  only  a  short  one, 
tberre  was  in  most  cases  a  considerable  variation  between  any 
two  successive  executions  of  the  same  selection.  In  such  in- 
■Iwces  the  smallest  difference  in  general  rate  Ibr  any  subject 
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and  for  any  selection  is  .17  sec.,  and  the  Urgest  3.74  sec.    The 
tests  indicate  that  a  musicisD  in  playing  a  selection  a  second 
time  is  more  likely  than  otherwise  lo  play  it  at  a  slower  rate  _ 
than  he  did  the  6rst  time,  pr<n-ided  there  is  no  pause,  or  only  &■ 
short  one,  between  the  two  performances. 

The  variations  of  the  measures,  also,  are  not  constant.  The 
difference  between  any  two  successive  measures  is  frequently 
larger  than  0.3  sec.,  while  on  the  other  hand  it  is  often  as 
smalt  as  c.oi  sec.  There  are,  however,  only  three  cases  where 
the  average  irregularity  amounts  to  o.  i  sec.  The  general 
Irregularity  is  greater  in  the  last  half  of  the  selections,  but  tbiSH 
is  probably  due  to  the  terminal  retardation.  ' 

The  relative  lengths  of  the  tones  were  also  variable,  and  do 
not  follow  exactly  the  ratios  represented  by  the  written  notes,  m 
Tbey  were  aoinetitnes  too  great  and  sunietimes  too  small.  fl 

A  comparison  of  the  triplets  with  the  note  cxxrupyiug  the 
Other  unaccented  position  shows  that  the  chances  were  about 
equal  as  to  whether  a  triplet  was  given  too  much  or  too  little 
time.  There  was,  however,  a  slight  tendency  to  make  the  sec- 
ond note  of  the  triplet  longer  than  the  Brst,  and  a  strong  tea- 
denc>-  to  make  the  last  longer  than  either  of  the  others. 

In  two  of  the  selections  containing  such  combinations  of 
notes  as  to  make  determinations  in  regard  to  accent  possible, 
there  is  a  marked  lengthening  of  the  acceuted  notes.  In  the 
other  selection  this  characteristic  is  not  present. 

Intervals  occur  between  successive  notes  on  the  same  degree 
and  on  different  degrees  of  ihe  staff.  Those  of  the  latter  sort 
are  comparatively  few.  and. with  the  exception  of  those  coming 
at  the  end  of  verse  lines,  are  verj'  short  and  probably  acci- 
dental. When  an  inter\'8l  occurs  the  preceding  note  is  usu- 
ally shortened  and  the  length  of  the  measure  is  not  af!ected  to 
any  great  extent.  The  number  of  overlaps  is  large;  their 
length  is  far  from  uniform;  and.  like  that  of  intervals,  does  not 
depend  upon  the  length  of  the  notes  involved.  In  case  of  such 
small  notes  as  eighths  and  sixteenths  only  a  small  proportion 
of  the  tone  is  without  overlaps,  The  records  indicate  that  in 
playing  all  part^i  of  a  selectiou  the  tones  in  every  part  overlap 
one  another. 

The  Tcsnits  of  the  tests  with  all  parts  may  be  summarized  as 
follows:  The  .subjects  executed  hymns  18  and  53  with  no 
greater  accuracy  when  all  parts  were  played  than  when  the  air 
alone  was  played.  In  some  ways  the  results  show  a  greater 
lack  of  exaetuess.  The  tempo  is  no  better  observed,  the  meas- 
nre*  show  a  greater  want  of  uniformity,  and  the  errors  in  mak- 
ing the  length  of  the  tones  of  the  different  denominations  are 
85  large  and  as  nomcrous  Meumann'.'j  hypothesis  of  a  motor 
appreciation  aiding  the  musician  in  his  execution  of  the  frac- 
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ttonal  parts  of  intervals  is  probably  not  far  wrong,  but  ray  re- 
ailts  do  not  support  his  conjecture  tbat  in  playing  with  both 
bandtt  one  aids  the  other  in  giving  to  time  intervals  their  cor- 
rect relative  lengths. 

Belovr  is  given  the  scores  of  the  selections  tbat  were  played 
in  the  experiments.'  In  each  case  the  average  time  values  of 
the  notes  for  tbe  different  trials  are  given  in  handredths  of  a 
second. 

Hymn  iH  was  transposed  from  the  key  of  G  to  thai  of  B  flat 
because  of  the  special  tuning  of  the  iostrument.  and  played 
from  the  manuscript  score. 


Air  atone  played. 

All  praise  to  Thee,  my  God,  this  night. 


L.  M. 

T.  TAU.H. 


St    90     8r 
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75        TO 
73        « 
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W^r  ato»e  played. 


Cbristmas 


Shout  the  glad  tidings,  exultingly  sing. 


Skooko  Tdmr. 
CJiMtit  afler  th*  {.'it  vtrtf. 


P.M. 


a.  79  n  JO  yi  ji  SI  SI  sj  48  ji  i3  31 1)  n  ts 
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*  For  tbe  electrotypes  used,  the  writer  is  indebted  to  the  courtca^  o( 
tbe  CeoKiry  Co.,  (roui  wliose  Editiou  of  the  Uyuiu&l  tbe  music  wfts 


Shout  the  giad  tidings,  exultingly  sing. 


P.M. 
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RELIGIOUS  EMOTION. 


Bj  H.  B.  WOOLSTOM. 


Religion  ha£  beeo  studied  heretofore   almost   exclusively 
fiom  the  standpoints  of  hUlory  and  of  metaphysics.     To  these 
methods  of  procedure  the  recent  interest  in  comparative  reli- 
gioQ  has  brought  encouraging  innovation.     Per  only  too  long 
has  the  validity  of  a  natural  and  universal  sentiment  beeu 
made  dependent  upon  the  historicity  of  certain  documents,  sup- 
posed to  report  the  supernatural  revelation  of  a  particular  faith, 
and  upon  the  ability  of  a  system  of  theology  to  demonstrate 
the  finality  of  its  dogma  iu  tlic  face  of  developing  thought. 
Undoubtedly    the    historic    origin    of    reJigious    belief    is    of 
great  imporlaocc  in  the  study  of  its  development.     But  who 
will  tell  us  wheu  we  have  come  upon  its  first  appearance  ? 
Surely  the  theoretical  reconstruction  of  the  primitive  mind  by 
latter-day  philosophers  betrays  difficulties  in  the  way  of  philo- 
genesis,  and  the  paiustaking  quarrels  of  historic  critics  should 
be  a  warning  in  the  same  direction.     Rut  n-hatever  may  have 
beeu  the  origin  of  religion,  the  fact  that  such  a  muuif»tatioD 
now  exists  is  perfectly  patent.     No  one  can  deny  that  there 
are  millions  of  men  all  over  the  world  who  claim  to  hold  re- 
ligious faith,  and  who  act  iu  certain  ways  in  evidence  of  this 
Mth.    Here,  tbcu,  is  a  perfeclly  well  established  scientific  fact: 
— religious  faith  does  ctist.     Moreover,  this  faith  mauifeats 
itself  in  certain  phenomena  that  may  be  studied  by  us  here  and 
now.     Therefore,  jtist  as  the  laboratorj-  work  of  a  student  in 
modern  biological  science  is  considered  of  more  importance  for 
gaining  a  comprehension  of  (he  phenomena  of  Ufe,  than  is 
mere  acquaintance  with  the  history  of  theories  on  the  subject; 
so  it  seems  to  me  that  the  study  of  the  ontogenesis  of  religious 
ith  by  ilie  coiiecliou  and  comparison  of  data  from  original 
id  living  sources,  is  of  more  importance  for  an  understanding 
'  the  Teligii>u.s  dynamic,  than  is  labored  exegesis  or  de\'otion 
■  the  history  of  dogma.     By  such  method  we  may  at  least 
'm  something  new  about  religion,  and  escape  the  dreariness 
tere  philosophic  comment.     And  perhaps,  when  we  better 
ratand  how  religion  ^Torks  in  life,  we  may  more  wisely 
its  activities. 

^on  may  be  studied  genetically  from  several  points  of 
Socially,  religion  manifests  itself  tu  ceremouies  of  the 
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cult  and  Jo  certain  institutioiial  forms  of  activiLy.  Intellectu- 
ally, it  has  t&keii  form  iu  a  body  of  more  or  less  philosophical 
propositions  called  dogmas.  But  both  these  expressions  in 
word  and  deed  are  objective,  and  more  or  less  external  lo  the 
real  source  of  religious  life.  For  modes  of  religious  activity 
alter  with  changing  civilisations,  and  systems  of  religious  phi- 
losophy depeud  upou  the  intellectual  culture  of  ihc  people  and 
of  the  time  in  which  they  appear.  The  constant  element  beiiiad 
all  these  expressions  is  the  religious  experience  as  a  fact  of  the 
inoer  life.  Thi.sislhe  source  of  all  external  iuanirestatiGri&; 
this  is  the  coustant  center  &om  which  spring  div'ergent  expres- 
sions. Since  men's  minds  are  essentially  the  same,  if  we  can 
find  what  are  the  functional  activities  that  express  them- 
selves in  religious  pheiiomeua.  wc  shall  have  the  key  to  the 
explanation  of  the  latter.  Tor,  as  Dean  Maasel  says.  ■  ■  Whether 
tb<  relation  of  man  to  God  be  primariiy  presented  to  the 
human  mind  in  the  form  of  knowledge,  or  of  feeling,  or  of 
practical  impulse,  it  can  \»  given  only  as  a  mode  of  conscious- 
ness, subject  to  those  conditions  under  which  alone  conscious- 
ness is  possible.  >^'Tiate%'er  knowledge  is  imparted,  whatever 
impulse  is  communicated,  whatever  feeling  is  excited  in  man's 
mtDd  mu.st  lakc  place  in  a  manner  adapted  to  the  cnnstitutiou 
of  its  human  recipient,  and  must  exhibit  such  characteristics 
as  the  laws  of  that  constitution  impose  upon  it.'"  Religion  for 
us,  then,  is  a  fact  of  inner  experience  to  be  described  in  terms  of 
psychic  flctieity,  and  to  lie  explained  according  to  the  laws  of 
our  mind's  functionin;;.  For  lhbipurpo^c  we  shall  use  as  our  tool 
tbt  analysis  that  psychology  supplies,  reducing  the  elements, 
so  fiar  as  wc  can,  to  terms  of  physiology,  in  order  that  the 
ttsulis  may  be  made  as  objective  as  possible. 

From  this  delimtnation  of  our  problem  it  is  clear  That  we 
cannot  consider  the  social  side  of  retiRion.  It  is  undoubtedly 
the  case  th«t  the  social  environment  of  the  individual  has  the 
greatest  influence  upon  him.  bolli  in  deteimining  the  charac- 
ter of  his  ultimate  standard  of  life,  and  in  directing  his  activi- 
ties in  striving  toward  his  ideal.  The  ni/<f  that  imitation  plays 
in  the  fonn-iiion  of  character  has  been  amply  slinwn  by  Tarde 
and  Baldwin.  Moreover,  on  the  intellectual  side,  there  are 
certain  phases  of  religious  faith  that  we  cauuot  discuss  here. 
i>uch  are. — the  content  and  the  logical  relation  of  the  ideas  that 
accompany  religious  experience.  A  train  of  ideas  necessarily 
accompanies  -such  experience:  but  it  is  clear  that  the  character 
and  relation  of  these  ideas  will  vary  according  to  the  nature  of 
the  individual's  past  experieuce.  Such  intellectual  content 
must  be  assumed  in  the  experience,  else  the  activity  would 
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have  iio  sign  to  mark  it  off  as  religious.  But  it  is  not  this  side 
of  the  matter  that  interests  us  here.  What  we  want  to  describe 
is  the  iuncr  face  of  the  experience;  and.  so  far  as  we  are  able, 
the  physiological  machinery  through  which  it  is  mediated. 

Now  it  must  not  be  supposed  that  we  are  confnsing  the  ex- 
perience as  inuiariily  feli,  with  the  processes  of  its  functioning 
as  objedively  dticrtb/d.  True,  it  is  the  same  activity;  but  to  the 
person  whu  experiences  it,  the  religioHs  emotion  has  a  value 
quite  different  from  that  in  the  mind  of  the  observer,  who 
merely  analyzes  its  manifestations  as  a  type  of  psycho-physical 
phenoaiena.  Moreover,  as  to  the  nature  and  existence  of  Ihc 
objects  of  religions  worship,  we  have  nothing  to  say.  That  is  a 
matter  for  the  epistemologist  aud  the  theologian.  Our  busi- 
ne.'*s  is  with  the  inner  experience,  as  such.  In  short,  our 
problem  is  to  give  some  account  of  certain  emotions  tliat  have 
religious  reference. 

Fir^t,  however,  we  must  give  some  account  of  the  emotions 
in  general,  in  order  that  we  may  have  clearly  in  mind  just  that 
phase  of  psychic  activity  with  which  we  have  to  deal.  There 
are  several  theories  as  tu  the  nature  of  the  emotions,  hut  most 
of  them  agree  so  far:  ( i )  An  emotion  is  the  inward  feel  of  an 
experience,  the  peculiarly  personal  sense  of  an  activity.  (2) 
An  emotion  Is  the  psychic  resonance  accompanying  certain 
trainK  of  ideas  aud  certain  bodily  activities. 

In  the  affective  life  an  emotion  corresponds  roughly  to  a 
train  of  sssociated  ideas  in  the  intellectual  realm.  That  is,  an 
emotion  is  more  than  a  mere  sensation.  To  use  a  figure,  an 
emotion  is  not  a  point,  but  a  line  of  pretty  de&nite  fonu.  On. 
the  other  hand,  an  emotion  is  less  completely  organized  than  a 
sentiment,  which  may  be  considered  as  a  fairly  constant  state 
of  feeling  corresponding  to  a  well  established  intellectual  atti- 
tude assumed  in  the  face  of  certain  situations.  Perhaps  it  may 
be  thought  that  in  consideration  of  this  last  defiuition  we  I 
should  have  done  better  had  we  started  out  to  treat  of  the 
"  religious  sentiment."  But  what  wc  shall  have  to  say  on  the 
laclc  of  co-ordinatiou  in  the  average  religious  experience  may 
itstify  our  tise  of  the  middle  term. 

The  main  point  in  debate  among  the  psychologists  is  as  to  . 

e  lelatioa  of  emotions  to  bodily  expressions.      James  and 

nge  hold  that  tlic  body  reacts  in  a  certain  way  to  a  gi\'en 

nuUis.  that  the  mind  feels  this  state  of  tension  or  relaxation. 

that  this  fe«ling  is  the  emotion.     The  older  psychologists 

thm  the  mind  feeb  in  a  certain  way  immediately  upon  re- 

ng  an  internal  or  external  excitation,  and  subsequently 

wes  its  emotional  state  by  nervous  discharges.     Neither 

theories  gives  a  i-crj'  intelligent  account  as  to  why  the 

ID  expresses  itself  in  just  the  way  it  does.     Perhaps  the 
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tplanation  of  Professor  Dev?ey  would  help  out  both  at  tliis 
point.  He  snggests  (according  to  the  first  law  of  Darwin)  that 
the  nervous  energies  follow  those  channels  which  have  been 
built  up  by  the  experience  of  the  race  in  performing  actions 
originally  useful.  As  to  the  question  ai  issue,  it  seems  clear 
that  genetically  the  physiological  reaction  docs  precede.  Logi- 
cally, however,  the  inner  feel  of  an  emotional  stimulation  must 
be  appreciated,  before  the  physiological  accompauj meats  can 
be  interpreted  by  the  individual  concerned,  as  expressions  ot 
bis  mental  slate.  This  doubtless  is  the  point  emphasi/ed  by 
the  older  psychologists.  Persoually.  I  should  presume  that  it 
b  the  matter  of  sequence  which  Professjr  James  is  emphasiz- 
ing, and  not  the  identification  of  an  emotion  with  its  mere 
physiological  accompaniments.  At  least  the  former  point  seems 
to  me  the  only  proper  one  for  discussion.  But  if  this  ioterpre- 
Ifltion  be  incorrect,  and  there  is  a  more  real  dichotomy  of  mind 
and  body  involved  in  the  views,  then  the  remarks  of  Mr.  Kibot 
apply.  He  says,  both  these  theories  are  implicitly  dualistic; 
one  insisting  on  the  causality  of  the  physiological  element,  the 
other  urging  the  precedence  of  the  spiritual  principle.  But  as 
a  matter  of  fact,  we  know  nothing  of  either  elenieul  apart  from 
the  other.  "  Ce  que  les  mouvemenls  de  la  face  el  du  corps,  les 
troubles  vaso-moteurs.  respiratoires,  s6cretoires  experiment  ob- 
jectipcment,  les  6tats  de  conscience  corr^latifs  quel'observation 
iut^ricurc  clas.sc  suivant  leurs  qualit^s,  I'expriment  subjectivc- 
mcut:  c'est  uu  seul  et  m^me  <!-v^nment  tradint  dans  deux  lau- 
gties.'"  We  do  not  say  that  physiology  is  psychology,  any 
more  than  we  should  be  inclined  to  assert  that  the  inside  of  a 
bncket  is  the  outside.  But  jui^t  as  the  changes  in  a  muscle 
may  be  expressed  in  terms  of  chemistry  or  described  as  physio- 
logical action,  so  it  seems  to  me  the  working  of  the  luiiaao 
miud  can  be  expressed  in  terras  of  psychology  or  in  those  of 
physiology.  Such  at  least  seems  to  be  the  practical  assumption 
of  most  alienists. 

But  leaving  the  vexed  question  as  to  nature  of  the  interrela- 
tioo  of  mind  and  body,  the  intimate  connection  between  slates 
of  body  and  states  of  mind  is  universally  recognized.  I  quote 
from  Nablowskyi'  "  Wie  iauig  das  Gemiithslebeu  mit  der  Ver- 
&ssang  und  Kntwtcklung  des  Organismus  zusamraenhangt, 
aeigt  der  Umstand,  dass  leibliche  Gesundheit  oder  Krankheit, 
Gcschlccht,  Nahrungswcisc.  raeteoroligi.sche  Einfliisse,  Tages- 
nnd  Jahicseit,  ja  selbst  die  Lage  des  Korpers  (also  samttich 
Verhaltnisse,  welche  direct  die  I-eiblichkcit  betreffca),  mehr 
odcnnindcrancb  anf  das  Gemiiihsleben  ihreu  Eiufluss  iiben." 


■  rsyeboloEle  des  Betitincats,  p.  113. 
■CctnblsloMn,  ■.  93, 

JocawAi.— S 
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tiOD.  since  there  will  be  less  iotemal  friction  to  arouse  affective 
resonance. 

That  religion  on  its  inner  side  is  a  matter  of  feeling  will 
scarcely  be  questioned.  The  work  of  Sclileiermacher  was  to 
show  this  very  clearly.  He  reduced  religion  in  its  essence  to 
the  feeling  of  absolute  dependence.  We  should  scarcely  agree 
that  this  is  a  complete  statement,  but  we  cannot  doubt  that 
emotions  such  as  fear,  hope  aud  joy  play  an  important  part  in 
the  development  of  the  religious  life.  Perhaps  the  emotional 
element  in  religion  will  be  siiflncientiy  clear  from  a  singlequota- 
tioufromvonllartmann.'  Hesays,"  Allewesentlichen  Momente 
des  religiosen  Processes  gestalten  sich  zu  psychologischen  Zus- 
tanden,  die  wir  niir  als  Gefiible  zu  bezeichnen  vermogen;  die 
Deinuth  der  Endlichkeii  vor  deiu  Uueudlichen,  die  Gottes- 
forcht,  die  der  religiosen  Weisbeit  Aut'aiig  ist,  die  Sehn- 
stubt  dei  Hertzens  nach  deni  Gottlichen  und  seiiiein  Be- 
sitz,  diese  folgenschwere  Bewusstseiuresonanz  des  noch  mebr 
fidCT  minder  unbewussten  religiosen  Triebes,  das  glaitbige 
Vettranen  auf  Gott  und  die  selbtsverleugneude  Hirigcbung 
der  ganzen  Persbnlichkeit  an  ihn.  die  Qualen  des  Schuldbe- 
wnsstsetns  und  der  Reue.  die  Verzweifiuag  des  gotten tfreoide- 
ten  und  mit  Gott  zerfallenen  Bewusstseins,  das  Kmpfiuden  der 
von  Gott  gewahrten  Erlosung  als  einer  wahr  '  Erlosung,'  das 
DuTchko5tcn  der  tiefeten  Ersehtitterung  nud  der  befreieuden 
Erhebung.  die  Seligkeit  der  Versohnung,  die  Glulhea  der  welt- 
entriickten  Andacht  und  die  iiiuere  Sabbathstille  des  Gottes- 
fricndcns,  dies  und  alles  sonst  nach  ru  Xennende  sind  ohne 
Zwetfel  nach  psychologischer  Klassifikation  Gerdble."  We  do 
Dot  intend  to  give  a  descriptive  analysis  of  all  these  emotions  in 
their  religious  bearing,  but  merely  to  present  some  account  of 
bow  the  more  constant  phases  of  religious  emotion  arise,  how 
they  manifest  tbemselves,  and  what  is  their  relation  to  bodily 
condit  ions. 

First,  let  us  sec  bow  religious  feeling  arises  and  develops  in 
tbc  individual.  The  religion  of  childhood  and  of  primitive 
peoples  is  summed  up  pretty  nearly  in — ^fear  of  an  external 
power,  oud  hope  of  its  assistance  to  overcome  the  disagreeable 
features  of  life.  But  with  the  growth  of  self-cDnsciousti'CSS, 
there  develops  the  sense  of  a  more  spiritual  persaual  relation  to 
the  world  about  one.  For  as  a  man's  sense  of  self  develops. 
there  uecessarily  accompanies  it  a  perception  of  the  not-self 
with  which  it  is  contrasted.  And  hence  the  necessity  of  es- 
Uhliafaing  a  working  harmnnv  between  the  two  arises.  Or 
perhaps  it  would  be  more  nearly  correct  to  say  that  a  man's 
fediag  of  personality  increases  as,  by  growing  knowledge  of  his 
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eaviromn«Qt,  he  is  I«d  to  relate  himself  to  the  system  of  tiling 
in  whirh  he  is  placed.  It  is  clear  that  botli  sides  of  this  rela- 
tion develop  logetUer,  The  perception  of  snch  relation  and  the 
endeavor  of  the  individual  to  satisfy  his  wants  in  accordance 
with  the  laws  of  the  world  about  him.  reveals  to  him  a  hierar- 
chy of  powers  within  himself.  That  is.  the  satisfaction  of  some 
impulses  does  not  give  the  same  complete  and  lasting  result  for 
him  as  docs  the  satisfaction  of  others.  Consequently  the  indi- 
vidual is  led  to  set  a  higher  estimate  upon  activities  of  the  lat- 
ter sort.  It  is  found  that  the  activities  which  effect  a  lasting 
satisfaction  for  the  organism  as  a  whole  have  greater  worth 
than  those  which  attain  the  ends  of  a  partial  impulse  or  a 
merely  temporary  desire.  Thus  the  individual  is  led  to  iden- 
tify himself  with  the  most  oompreUeasivc  processes  rather  than 
with  partial  manilVslatinns,  and  to  set  up  as  his  ideal  the  satis- 
faction that  arises  from  complete  functioning  of  all  his  powers. 
And  so  a  scale  of  values  is  established  in  the  mind  of  the  indi- 
vidual. For  as  his  various  activities  express  bis  whole  per- 
sonality more  or  less  completely,  they  ore  recognized  as  good 
or  bad  for  him.  Here,  then,  is  a  personal  ideal  without  as  yet 
any  very  clear  ethical  couieui. 

Hut  at  the  same  time,  tlte  society  in  which  the  individual 
finds  himself,  prescrilws  that  this  ideal  be  of  a  certain  type, 
and  that  the  activities  put  forth  in  renU7.ing  it  shall  be  directed 
along  certain  general  lines.  The  principal  feature  about  such 
a  socialized  ideal  is  its  communal  character.  That  is,  the  in- 
dividual must  not  pursue  his  own  selfish  ends  in  a  manner 
counter  to  the  good  of  the  group  as  a  whole,  but  must  realize 
himself  as  a  member  of  the  .society,  and  must  seek  to  advance 
the  general  welfare.  This  is  a  still  larger  ideal,  which  relates 
the  individual  to  the  social  system,  as  his  partial  impulses  are 
related  to  the  development  of  bis  own  personality.  Certain 
activities  of  the  individual  that  promote  the  common  welfare 
are  called  "good,"  others  that  nin  counter  to  the  functional 
activity  of  the  group  arc  termed  "bad."  The  individual,  by 
Mncatiou  and  imitatiou  is  led  to  adopt  this  standard  as  his 
to  make  it  the  test  of  his  activities.     Here  morality 

■;  more,  the  leaning  of  the  group  presents  to  the 
a  certain  u'eUanuhauung,  in  which  good  and  evil 
personal  cosmic  principle  are  prettj'  sure  lo  have  an 
lace.  The  individual  is  supposed  lo  sustain  a  rela- 
co^mic  .M)ciety,  ju»t  as  he  does  to  his  own  social 
;U  relations  arc  interpreted  rather  closely  after  the 
he  code  of  the  group;  but  the  regulations  of  this 
ety  usually  transcend  those  of  the  earthly  corn- 
may  even  contravene  groap  mores.     Such,  for  in- 
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Stance,  is  the  case  of  huniaa  sacrifice  in  societies  where  man- 
slatigbter  is  proscribed.  In  this  cosmic  relationship,  we  have 
the  largest  whole  to  which  the  individual  can  relate  himself. 
ConsequenHy  the  law  of  this  comprehensive  order  [interpreted 
as  the  will  of  God),  is  made  the  ultimate  standard  far  all  ac- 
tivities. It  must  not  be  supposed  that  this  standard  is  an 
absolutely  fixed  one.  It  is  rather  the  outermost  ring  of  a  de- 
velopinR  view  of  life,  such  as  we  have  attempted  to  (race 
.schematically  in  the  two  preceding  sections.  A  sense  of  this 
larger  ethical  and  religious  responsibility  seems  to  develop  at 
about  the  age  of  puberty.  It  i.s  atmut  this  time  that  most  con- 
versionsoccur/  thnt  confirtnatioii  is  celebrated,  and  that  the  rites 
of  initiation  into  the  social  life  of  the  group  are  performed.' 

The  appr«;iation  of  this  ultimate  standard  brings  with  it 
certain  added  responsibilities  to  the  iudividual.  He  brings  his 
personality  to  the  test  of  this  larger  ideal,  and  estimates  the 
worth  of  his  activities  by  their  place  in  the  higher  co-ordina- 
tion. Hence  any  conflicts  between  his  activities  and  what  he 
conceive."*  to  be  the  universal  order  (interpreted  as  realiziugthe 
will  of  God),  is  felt  as  a  sense  of  sin.  The  more  persistent  par- 
tial impulses  that  are  likely  to  drag  him  off  from  striving 
toward  this  more  general  end  are  regarded  as  evil.  And  thus 
t  dualtstn  is  often  established  between  the  lower  animal  desires 
■od  the  more  iiilellectiialized  tendencies  (the  "  flesh  "  and  the 
"  spirit  "').  or  even  Iwtween  the  entire  present  order  and  the 
,ide3li7.ed  system  (the  "  world"  and  "  heaveu  ").  The  con- 
taciotumess  of  such  an  inconsistency  leads  to  a  state  of  inner  ten- 
sion that  mii.st  be  relieved  by  the  perception  of  a.  new  synthesis 
■nd  the  di.scliargc  of  partial  activities  in  a  larger  co-ordination. 
The  solution  of  the  situation  is  perhaps  most  strikingly  illus- 
trated iu  what  is  termed  in  evangelical  Christian  churches, 
coDveriUon.  And  to  a  consideration  of  this  phase  of  religious 
development  we  now  turn. 

Lcuba*  and  Starbuck*  have  so  well  described  this  crisis  in 
the  spiritual  life,  that  ue  can  do  little  more  than  summarize 
'  "aeir  treatment.    The  sense  of  inward  dualism  that  we  have 
,  described  is  heightened  by  depicting  the  hideousiiess  of 
ia  and  its  ultimate  punishment.  On  the  other  hand,  the  bless- 
Incss  of  following  the  will  of  God  is  emphasized  by  numer- 
lis  testimonies.  The  individual  is  led  to  identify  all  his  partial, 
>wer  and  selfish  desires  with  an  evil  self;  whereas  his  higher 
id  more  generous  impubes  are  attributed  to  a  gracions  spirit 
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pleading  witbiu  him.  Tlie  Hgurc  of  Jesus  is  pointed  to  as  th« 
realization  of  the  anily  bel«'een  God  and  man.  and  his  accept- 
ance AS  a  saviour  urged.  The  traotional  power  of  music,  reit- 
erated appeal  from  the  pulpit,  the  example  of  others,  the 
pleading  of  frieuds  are  added,  until  the  emotional  pitch  often 
becomes  iulease.  Tbe  ideas  io  the  mind  at  such  a  time  are 
restricted  in  number,  and  being  constantly  emphasized,  come 
to  possess  it  with  almost  hypnotic  force.  There  is  often  great 
mental  anguish  and  bodily  di.sorder  at  such  a  time.  Finally 
the  individual  can  stand  the  tension  no  longer.  He  yields 
to  what  he  believes  is  the  will  of  God — that  is,  he  idetiti6es 
himself  with  the  more  comprehenM\"e  unity.  He  breaks  with 
the  narrower  co-ordinatioo  of  activities  that  has  hitherto 
bounded  hi»  life,  and  throws  himself  into  the  "great  sweep  of 
things."  He  is  no  longer  the  main  center  of  the  universe,  but 
has  his  place  in  its  spiritual  system.  The  individual's  will 
now  being  in  harmony  with  God's  will,  and  all  his  activities 
co-ordinated  in  a  comprehensive  scheme,  he  proceeds  iu  life 
with  new  confidence.  There  i.<t  often  a  sense  of  newness  and 
change  after  con\'erston.  since  the  lately  acquired  co-ordination 
is  not  the  one  that  has  heretofore  been  identified  with  the  self. 
There  is  fi^ueutly  attio  a  feeling  of  joy  and  strength,  due 
doubtless  to  relief  from  tension  and  a  new  redistribution  of 
ner\'ous  energy.  W'c  are  well  aware  that  such  a  description 
applies  to  a  particular  form  uf  religious  life,  and  that  there  are 
others  wherein  no  such  striking  tran-sformation  is  effected. 
But,  nevertheless,  it  .'teems  to  be  the  case  that  the  acceptance 
of  religious  belief  marks  the  process  of  relating  activities  to  a 
larger  Klieme  of  life.  Such  a  co-ordination  may  cume  as  a 
matter  of  gradual  gnswth,  or  be  marked  as  a  crisis  relieving  a 
conflict  of  tendencies. 

The  recurrence  of  periods  of  doubt  mark  less  pronounced 
manifestations  of  this  es»:ntial  process.  The  conflict  here  is 
generally  nf  a  less  radical  inietlectual  sort,  and  usually  arises 
from  the  failure  of  the  accredited  religious  itv/tanscAaurtn^  to 
comprise  and  harmonize  certain  additional  views  or  experi- 
ences of  life.  Here  again  the  emotional  tension  may  be  great. 
The  "old  self"  is  identified  with  the  accepted  statement  or 
customary  form  of  activity,  the  "  new  self  "  with  the  bmader 
view.  The  incorporaiioti  of  the  limited  toriu  of  functioning 
into  that  recognized  to  be  more  comprehensive  again  gives  re- 
lief and  freshness.  The  stress  of  feeling  in  snch  periods  is  not 
generally  due  to  distrust  of  the  religious  desire  as  such,  but 
rather  to  dissatisfaction  with  the  limitations  of  its  accepted 
forms  of  expression. 

There  are  certain'  types  of  religious  life  and  thought    in 
which  tie  emotional  clement  has  asserted  itself  to  an   unusual 
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This  is  especially  the  case  id  mysticism.  The  mystic 
satisfied  to  repose  ou  any  exterual  auLhority,  but  would 
rise  to  fj^f^jlti^  of  God  himself  and  hear  the  divine  word  within 
taisownliMrl.  "Pourctla.  il  est  necessaire  qu' il  fournisse 
tnie  preparation  coovennhle;  afin  de  K'^lever  aux  chose&duciel, 
il  iaiit  que  I'csprit  sc  soit  <l£tach^  de  celles  de  la  terre.  et  en 
outre  qu'il  se  soit  it  la  fbis  affin^  el  purifi^  par  les  aiist^ril^s, 
la  jeOne,  Ics  prieres:  d'aatant  plus  que  cet  ^tat  cause  des  hal- 
lucinations, une  predisposition  h  I'inapiration.  Si  I'excitation 
est  tris  grande  et  procure  une  sorte  d'hyst^rie,  I'esprit  sera 
tout  prfet  h  rccevoir  cette  xisite  d'en  haul.  Elle  vjendra  et 
rhotnme  sere  inspire,  prophetisera,  vera  les  esprits  sup^rieurs, 
portera  sur  son  corps  les  stigniates  resultant  de  I'imitation  par 
la  Toloute;  il  commuuiquera  dircctmeDt  et  extraordinairement 
avec  Dicu.'"  It  is  true  that  this  is  adescription  of  au  exaggerated 
form  of  mysticism,  but  nevenhelessofone  that  has  been  common 
to  that  tendency.  The  mystic  goes  apart  from  his  fellow  men, 
and  seeks  to  find  by  absorption  in  the  contemplation  of  God 
that  nnity  which  he  feels  is  lacking  in  his  life.  The  assertion 
of  the  common  animal  impuhies  is  a  temptation  of  the  devit. 
The  mystic  would  leave  the  prison  house  of  his  body,  and  rest 
in  soul'to-soul  communioD  with  God.  The  exclamation  of 
Maine  de  Btran — "  Mou  Dieu,  d^ltvrez-moi  du  mal.  c'est-i-dire 
de  fel  Hat  du  corps  qui  offu.<i^ue  et  absorbe  tontes  les  lacult^ 
demon  &me" — is  characteristic  of  a  certain  sort  of  mystic, 
and  seems  to  point  tn  a  physiological  origin  of  this  tendency, 
I.  e..  QQbarmunized  functions  striving  for  a  point  of  unity  and 
sapport.*  Moreover.  5xiug  the  alleiition  upon  a  limited  num- 
ber of  ideas  produces  a  state  of  cmoiion  that  correspond.'*  to  the 
nature  of  those  idea:i.  This  is  the  basis  of  the  discipline  of 
Loyola.  This  sort  of  self-hypnosis  may  lead  even  to  an  identi- 
fication of  the  individual  with  the  ideal  form  that  ab^^orbs  his 
aiind.  In  this  way  we  may  explain  cases  of  stigmnta.  AU 
stimuli  are  apt  to  be  interpreted  in  the  light  of  the  controlling 
idea.  HeiKe  the  frequency  of  illusions  and  hallucinations 
amonK  mystics.  It  is  highly  probable  that  the  organism  of  a 
taint,  made  sensitive  by  fasts  and  vigils,  will  respond  readily 
to  stimuli  that  would  not  affect  a  person  iu  the  ordinary  con- 
dition. And  it  is  very  likely  that  many  abnormal  states  of 
lecling  will  be  objectively  referred  to  spiritual  causes.'  If  ec- 
stacy  or  visions  are  of  frequent  recurrence  or  are  accompanied 
by  disease,  we  may  expect  to  find  a  patholngicat  condition  as 
their  immediate  cause.    Ste.  Theresa,  whose  visions  were  most 

'  Or»*«crie:  De  1b  psvcholo)i>c  'les  reli>;iou.i.  p.  3(33. 
^Murtiier;    Lc  nentlmciit    rr1i^«uK  (tfiuft  I'extiue,  R*v.  Phil., '98. 
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numerous,  is  known  to  have  been  epileptoicl.  However,  we 
may  not  say  that  because  men  are  susceptible  to  atiniuli  that 
wc  cannot  appreciate,  they  are  therefore  abnormal  in  the  bad 
sense  of  Ihe  word.  Not  msy  we  bold  that  a  spiritual  truth  is 
useless  because  it  was  first  discovered  by  a  man  whose  mind 
was  particularly  sensitive  in  that  direction. 

There  are  two  stages  of  mystic  communion  generally  recog- 
nized by  those  who  treat  of  this  subject.  The  first  is  charac- 
terized by  the  perception  of  voices  aud  visions,  such  as  we  have 
indicated.  The  necoud  stage  is  that  of  ecstacy.  or  complete 
commuDion  with  God.  This  ravisummi  is  often  accompanied 
by  motor  impotence  and  sensory  aniesthesia,  so  that  there  may 
be  a  feeling  of  levitation.  or  the  soul  may  be  felt  to  be  exalted 
above  the  body.'  It  is  an  expansive  feeling  in  which  Ihe  dis- 
tinction between  the  we  and  the  not  me  is  broken  down,  and 
the  soul  is  wrapped  in  the  Absolute.  There  comes  a  sense  of 
oneness  with  God,  untroubled  by  visions,  unperplexed  by  ob- 
truding ideas,  which  feels  no  fever  of  restless  moral  slriviog, 
but  which  is  as  a  thrilling  silence,  a.s  the  throbbing  of  hearts  in 
tmison.*  Since  this  stage  is  marlced  by  the  absence  of  clear 
ideas  it  cannot  well  be  described  in  objective  terms,  but  mu-it 
be  fell.*  Sometimes  the  ecstacy  is  compared  with  the  embraces 
of  a  consummated  love.  It  will  be  seen  that  the  emotional 
side  of  such  rapport  is  very  intense,  whereas  the  Intellectual 
and  active  phases  are  practically  suppreii^ed.  It  is  all  an 
inward  quiver.  There  is  another  stage  in  the  mystical  devel- 
opment which  brings  it  to  its  logical  conclusion.  It  is  simply 
"  aneantimment  compUt,"  nirvana.  There  is  no  thought, 
feeling  or  action.  Unconsciousness  ensues,  and  the  sense  of 
personality  is  losl^"  swallowed  up  in  the  Infinite." 

The  tendency  of  an  emotional  form  of  religion  to  adopt  the 
practices  of  asceticism  is  well  known.  "They  [ascetic  prac- 
tices] have  been  by  all  people  adopted  for  the  purpose  of  bring- 
ing on  those  abnormal  stales  which  are  supposed  to  imply 
either  possession  by  spirit-s  or  communion  with  spirits.  Savages 
fast  that  they  may  have  dreams,  and  obtain  the  supernatural 
guidance  which  they  think  dreams  give  to  them ;  and  especially 
among  medicine  men  and  those  in  training  to  become  such, 
there  is  abstinence  and  submission  to  various  privations  with 
the  view  of  inducing  the  maniacal  excitement  which  they  and 
those  around  mistake  for  inspiration."*  The  purpose  of  asceti- 
cism is  to  castigate  or  entirely  suppress  the  les.s  spiritual  emo- 
tbons.     Distracting  stimuli  are  shut  off,  and  the  attention  is 


•See  Murisicr,  toe.  tit..  Conip.  II  Cor.  la:  1.7. 
•See  Ruysbroeclc:  Da  Baprcuie  degree  de  la  vie  iotcrieure. 
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jfixed  upon  religions  ideas.     External  and  internal  aids  areem- 

Iployed  to  keep  these  ever  before  the  miud.     Striking  passages 

lirom  the  holy  book^  art:  conned;  physical  means  are  used  to 

tind«ce  the  proper  state  of  mind.    Flagellation  and  uucomforta- 

Ible  clothing  seem  to  act  as  stimuli,  by  throwing  the  desired 

Feligioas con.su mmatioD  into  strong contra.st  with  present  misery. 

Fasts  are  observed   by  many    faiths,  especially   before   great 

religious  festivals. 

Perhaps  a  word  should  be  said  here  about  so-called  miracu- 
lous cures,  for  such  coses  belong  undoubtedly  to  periods  of 
high  religious  emotion.  It  is  possible,  and  very  probable,  that 
tmder  stress  of  high  excitement,  the  nervous  forces  may  be 
gathered  to  overcome  a  funciional  disorder.  It  may  also  hap- 
ipen  that  uuilrr  the  suggestive  influence  of  a  religious  rite  the 
sufferer  may  temporarily  disregard  the  disorder  which  later 
reappears. 

The  matter  of  revivals  and  of  religious  epidemics  in  general 
belongs  rather  to  a  discu&sion  of  social  pB>'chulogy  than  to  a 
study  of  the  emotions  of  individuals.  We  can  only  say.  there- 
fore,  that  an  emotion  is  re-enforced  by  the  perception  of  its 
social  manifestation.  A  man  may  be  convinced,  a  mob  goes 
mad  with  conviction. '  Perhaps  we  may  dismiss  this  side  of  our 
LjiFoblem  by  cjuoling  from  Granger.'  "  There  is  a  natural  ex- 
|altatioa  of  feeling  when  the  mind  directs  itself  upon  sublime 
>iects.  but  this  is  too  often  confused  with  the  lower  kiud  of 
"excitement  which  is  produced  when  human  beiugs  are  assem* 
bled  together  in  s  crowd.  This  latter  ....  may  be 
traced  under  the  heads  of  contagion  of  feeling  and  hypnotic 
suggestion."  A  good  or  a  bad  emotion  may  thus  be  given 
monKntum  by  gaining  popular  approval. 

We  now  come  to  ihe  question  as  to  the  relation  of  stales  of 
religious  cmoiion  to  bodily  conditions,  From  what  has  already 
been  said  of  the  emotions  in  general  and  (if  asectic  practices  in 
Teltg;ioD,  it  will  be  seen  that  the  relation  is  a  very  close  and 
real  one.  In  fact  wc  have  held  that  states  of  body  and  states 
of  mind  are  two  descriptions  of  the  fuuctiouing  of  one  organ- 
ism as  regarded  from  somewhat  different  standpoints.  Emo- 
tions are  noi  entities  cxjnlrolling  mind  and  Ixxly.  hut  certain 
phases  of  the  activities  of  these.  Such  being  the  case,  the 
emotional  states  will  var>'  with  the  varying  conditions  of  the 
organLsm.  And,  hence,  "religious  states,  a-s  well  as  other 
states  of  mind,  stand  in  reciprocal  relation  with  states  of  the 
brain  and  nervous  system.*'*    As  Mr.  Joly  says,*  "II  me 


'  Se*  L«B(w:  Tbc  Crowd,  Bk.  I,  Ch.  4. 
'  Tbe  Soul  of  k  Cbridian,  p.  lot. 
>Coe:  The  Spiritual  Ute,  p.  86. 
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p«ralt  impossible  denier  c«  qae  1' emotion  doit  «iix  habitudes 
d'esprit,  a  I'ediicatiMn  bein  od  mal  dirig^e  du  Taisonnement, 
aux  tendances  de  rimagination.  aax  ide^s,  eufin  et  surtont 
aux  croyances.  Mais  on  ne  peut  meconnaltie  davantagc  cetjae 
la  sensation  des  troubles  physiques  des  mouvements  circulatoJres 
et  des  di\'ers  actes  reflexes  interessaut  chacnn  de  oos  organs 
aux  modifications  des  tons  les  aulres.  apportent  de  proptitude 
on  de  langueur.  de  calme  on  d'inlensit^  aux  emotions  que  nous 
travaillent. "  Hear  what  Ste-  Theresa  herself  says:  "The 
disquiet  of  the  soul  comes  most  frequently  from  bodily  indispo- 
sition  The  changes  of  the  seasons  and  the  altera- 
tions of  the  humors  .  .  .  often  compel  it  to  sufiFer  in  cver>* 
way.'"  I  venture  to  add  yet  another  quotation  from  M.  Muri- 
sier.*  '•  La  phiparl  des  mystiques  Chretiens  reconnalssent  que  la 
mis^re,  I'inqui^tude,  la  tristesse  de  I'Sme  proviennent  souvent 
de  r indisposition  de  I'organisme.  Tant  que  notre  Sme  est  en- 
ferm^e  dans  cette  prison,  elle  participe  i  ses  infirmil^s."  It 
seems  then  that  we  have  a  pretty  general  recognition  of  the 
fact  that  religious  emotions  ha%'e  an  organic  basis.  And  this 
we  propose  to  demonstrate  further  from  several  lines  of  evi- 
dence. 

(i)  The  religious  emofiom  art  dependent  upon  certain  amsti- 
hitional  and  organic  factors.  Mr.  Coe  has  shown  pretty  conclu- 
sively by  his  investigations  that  the  character  of  the  religious 
emotions  is  dqjcndent  upon  the  temperament  of  the  individual, 
»nd  upon  his  susceptibility  to  suggestion.'  Starbuck/ Kail* 
and  Mercier*  have  demonstrated  the  dependence  of  the  emo- 
tion upon  the  sexual  cundition.  Indeed  it  is  a  well  recognized 
feet  that  Home  sort  of  sexual  mystery  plays  a  part  in  almost 
everi'  religion.  But  Starbuck  has  further  shown  the  close  con- 
nection between  puberty  and  conversion.  He  also  suggests 
that  the  ability  to  appreciate  the  very  generalized  relalinuships 
involved  in  religion  is  conditioned  upon  the  completion  of 
the  third  layer  of  transverse,  or  *'  assoctational  "  6bres  in  the 
brain. 

(2)  Religious  emolionj  vary  in  a  /airly  constant  manner  with 
ttrlnin  mrleoroiogical  changes  and  it'itk  Aodi/y  rhythms.  The 
evidence  for  this  line  of  proof  cannot  be  given  here.  The  writer 
has  been  investigating  the  matter,  and  finds  it  to  be  the  case. 
The  results  of  the  ri;search,  when  completed,  lie  hopes  to  pub- 
lish at  a  hiturc  date. 


■Life,  XI,  23. 

*  Loe.  eit..  p,  461, 

>  Spiritual  Life,  p.  t)S  9. 

*  Psjcbol<^TT  ttt  Religion. 

*  ftrf.  Sem:.'Vo\-  I,  p.  196  e. 
'Sanity  and  lataaity,  pAuim. 
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(3)  Tki  eviJ^nce  0/ patholos^ual  cottditicns  shores  the connecHon 
tetwten  exaggerated  rrligiotis  emotion  and  disrased  ncrvons 
ttattt.  We  may  here  remind  the  reader  of  the  remarks  made 
above  tinder  the  headiug  of  myslicisni.  Religious  insauily  bos 
long  been  recognized.  Tbis  is  not  generally  attributed  to 
devils  Qowaduys,  but  is  referred  to  a  l«$ioii  or  fuoctional  dis- 
order of  the  brain.  For  a  treatment  of  this  phase  of  the  sub- 
ject we  wotild  refer  to  Krafl-Ebing.' Take.*  Mercier,' Valloo 
and  Marie.'  \Vc  subjoin  cue  caae  cited  by  Clouston.*  He 
records  a  case  of  melancholia  caused  by  ameiiorrhoea.  The 
patient  wept  causelessly  and  bcinoaued  her  fate  as  being  a 
castaway  from  God.  After  6ve  months  treatment  the  patient 
menstruated ,  aud  recovery  was  immediale.  The  sense  of  relig- 
ious deprejMvion  aud  despair  vani.ihed.  and  religion  did  not 
trouble  her  one  way  or  the  other.  Dr.  Clouston  adds,  that 
perscns  of  sensitive  ners-es  and  religious  training  are  apt  to 
hang  their  deprc!>sion  on  a  religious  peg  or  doctrinal  point. 

(4)  Helii^ieui  emotion  is  iniyrased  ^y  the  use  of  pkyiitat 
thmuli.  The  employment  of  images  and  eicUons  to  make  the  re- 
ligious ideas  clearer  and  to  arouse  the  emotions  of  love,  awe  and 
reverence,  has  been  common  iu  practically  every  religion.  Con- 
sider as  examples,  the  Bgures  of  Budda,  the  crucifixes  and 
pictures  of  the  Passion  iu  Romish  churches.  The  use  of  music 
in  religious  worship  has  been  almost  universal.  From  the 
compositions  of  Handel  and  Bach  to  the  war  dance  of  the 
Uakotas  we  find  the  stirring  effect  of  music  employed  to  rouse 
the  emotion  of  devotees.  Perhaps  such  ratans  of  excitation,  as 
well  as  the  acts  and  attitudes  involved  in  worship,  may  not 
strictly  be  called  physical  stimuli,  since  they  lack  that  sort 
of  immediate  contact  with  an  objective  stimulant,  which  is 
frequently  understood  by  the  term.  The  forms  we  have 
mentioned,  however,  arc  doubtless  physical  enough  iu  their 
source  aud  in  their  appeal  to  the  senses.  But  when  we  come 
to  the  use  of  incense  and  hquors  to  aid  in  exaltation,  there  is 
no  doubt  that  physical  means  are  being  employed,  The  use  of 
soma  among  the  Hindoos  to  jiroduce  religious  intoxication, 
nnd  the  inspiration  of  the  Delphic  priestess  by  means  of  inhal- 
ing gaseous  fumes  may  be  cited  as  iustances.  The  use  of  the 
dan^-e  in  religion  to  stir  thv  feelings  by  rhythmstic  action  and 
lo  express  the  emotions  in  an  expansive  way  is  well  known. 
Tbc  whirling  der\'ishes  and  the  ceremonial  dances  of  the 
Americtto  Indians  may  be  noted  as  examples. 

'  Payscbiurie,  s.  85,  150,  «6  i,  436  f.  511.  etc, 

'Sktionanr  of  PlTcbolovTca]  Ucdicine.  an.  RclfglouB  InMDitr,  etc. 
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Id  a  very  suggestive  article  in  The  American  Jcumat of  Psy- 
dtohgy  CVol.  VIII).  J.  H.  Leuba  defines  the  moral  imperative 
OS  ■■  a  reflective,  cerebro-spiaal.  ideo-motor  process,  unaccom- 
panied (immediately)  by  sympathetic  emotional  reflexes." 
Hence  we  cau  understand  the  cold  and  "  impersonal  "  clmrac- 
ter  of  the  moral  imperative,  for  it  lacks  that  ricli  sufTusiou  of 
organic  sensations  which  we  identify  with  the  feel  of  our  usual 
activities.  The  author  suggests  that  the  emphasis  of  various 
religious  upon  the  "free  spirit"  as  against  the  "heart  of 
flesh,"  is  nolhiug  but  the  endeavor  to  keep  ibe  cerebro-spi nal 
motor  tracts  free  from  Ihe  disturbing  influence  of  the  sympa- 
thetic system.  If  we  comprehend  all  this,  it  is  only  a  more  psy- 
chological way  of  expressing  what  we  generally  admit — that 
those  actions  for  which  we  feel  a  moral  responsibility  are  those 
over  which  we  exercise  voluntary  control;  aud  secondly,  that 
moral  advance  consists  in  progressively  co-ordinating  our  blind 
impulses  under  intelligent  direction.  From  what  we  have  seea 
of  the  rich  emotional  accompaniments  of  religious  experience, 
and  in  the  light  of  tbcac  suggestions,  we  may  appreciate  with 
renewed  foice  the  psychological  aptitude  of  Malhew  Arnold's 
definition  of  religion  as  "morality  touched  with  emotion." 
Religion  thus  involves  the  whole  man;  not  only  his  well  de- 
fiued  activities,  but  also  the  emotional  presaging  of  larger  co- 
ordinations that  cannot  yet  be  expressied  in  clear  ideas  or  well 
directed  effort. '  Bui  the  fad  thai  intense  religious  emotion  is 
accamptxnied  by  circulatory  and  visceral  disorders, '  and  it  marked 
by  a  paucity  of  cUar  ideas*  seems  to  point  to  the/aet  that  nervous 
energies  me  being  dissipated  in  the  sympathetic  system,  instead  of 
being  profitably  co-ordinated  in  the  ideomotor  tracts.  While  the 
vegetative  processes  are  good  so  for  as  they  go,  it  will  be  seen 
that  domination  by  them  is  of  distinctly  lower  value  for  the  in- 
dividaal.  and  particularly  for  society,  than  is  the  execution  of 
well  directed  voluntary  activity. 

Whai,  now,  are  our  conclusions  as  to  the  nature  and  valae 
of  the  religious  emotions?  First,  the  religious  emotions  are  the 
stirring  of  the  forces  deepest  in  the  nature  of  man  aud  inherent 
in  the  very  organism  of  the  htiman  race.  Religion  is  the  voic- 
ing of  a  constitutional  need,  just  as  hunger  is  the  feeling 
of  a  constitutional  need.  It  is  the  desire  to  maintain  and 
perfect  the  per.sonalily  beyond  its  present  natural  limits.  The 
warranty  for  religion  is  thus  not  a  matter  of  external  authority 
nor  of  intellectual  inference  merely,  but  it  is  found  in  the  very 
structure  of  man  as  a  sentient  animal.     If  this  be  to  material- 

'Scp  Hylan;  I'ublic  WoMhip. 

*  See  Joly:  fitycholoaie  des  Sanites,  p.  164,  f.;  MQiwier,  toe.  cit. 
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lie  the  spiritual  nature  of  mao.  it  is  at  the  same  time  to  spir- 
itualize alt  of  his  nature.     In  this  cunnccttou  let  me  quote  a 
jmssagt  from  Professor  James  on  tlie  emotions,'     "They  are," 
he  aays,  "  Sensational  processes,  processes  due  to  inward  cur- 
rents set  up  by  physical  happenings.     Such  processes  have,  it 
is  true,  always  been  regarded  by  the  plalonizeis  in  psychology 
as  having  something  peculiarly  base  about  them.     But  our 
emotions  mnst  always  be  inwardly  what  they  are  whatever  be 
the  physiological  ground  of  their  apparition.    If  they  are  deep, 
pure,  worthy,  spiritual  facts  ou  any  conceivable  theory  of  their 
physiological  source,  they  remain  no  less  deep,  pure,  spirit- 
ual and  worthy  of  regard  on  this  present  sensational  theory. 
They  carry  their  own  inner  measure  of  worth  vnih  them;  and  it 
is  just  as  logical  to  use  the  present  theory  of  the  emotions  for 
pro«ng  that  sensational  processes  need  not  be  vile  and  ma- 
terial, as  to  use  iheir  vileness  and  materiality  as  a  proof  that 
Bucb  a  theory  cannot  be  true."     For  my  part,  I  should  like  to 
see  the  formal  dualisms  and  watertight  compartment  systems 
of  life  done  with,  and  life  made  a  spiritual  whole.     Ne\'er  will 
the  higher  nature  of  man  be  made  the  object  of  exact  knowl' 
edge   by  siiper-re6ned   and  unreal  methods  of  iuve-stigation. 
Only  by  painstaking  empirical  study  can  his  experiences  be 
irightly  xmderfitood,  and  thus  a  sound  basis  be  laid  for  the  tn- 
elligeut  iuterprvtation  of  his  higher  aspirations.    Let  me  close 
jch  au  apparently  materialistic  paragraph  with  the  n-ords  of 
ranolhcr.*      "  Shall  we  therefore  coiicliule  that  conversion  is 
prnctically  an  automatic  performance  ?     Not  unless  we  first  de- 
5ne  conversion  so  as  to  ignore  its  profound  relation  to  God  and 
to  the  principles  of  a  good  life.     If  conversion  is  a  mora/  re- 
'  iMwal,  it  is  not  merely  a  psychical  process  of  any  sort.     What 
"las  been  proved  is  simply  that,  when  conversion  or  an  equiva- 
llent  change  takes  place  in  one's  moral  altitude  tcvard  life  and 
'destiny  and   God,  it   may  clothe  itself  in   certain  emotional 
habiliments  provided  certain  factors  are  present,  but  otherwise 
not.     The  substance  of  religious  experiences  as  far  transcends 
their   emotional   forms   as  a   man   transcends  the  clothes  he 
wears." 

Let  us  next  inquire  what  the  office  of  emotion  in  th,e  reli- 
tgious  life  is.  The  emotions  as  we  have  seen,  are  merely  the 
IpBychic  resonance  of  bodily  or  mental  activities.  They  indicate 
the  prejitoce  of  uuco-ordinated  forces,  and  hence  are  especially 
marked  on  the  breaking  down  of  an  habitual  activity  and  the 
Ibrmation  of  a  new  co-ordination.  An  emotion  is  thus  the 
stirring  of  forces  that  may  be  directed  into  a  new  and  larger 

ipaycbolog^.  II,  Ch.  35. 
*Coe:  Op.  at.,  p.  140. 
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activity.  But  in  themselves,  the  emotions  may  be  a&  unmoral 
as  a  fev^r  chill  or  as  useless  as  escaping  steam.  It  is  the  tora- 
ing  of  force  into  intelligently  directed  actiou  in  accordance  with 
the  needs  of  the  situation,  that  makes  the  dynamic  of  value. 
It  is  ttie  co-ordiuation  of  the  dissipated  energies  tnto  a  consist- 
ent scheme  of  development  that  gives  them  mor.il  worth.  Con- 
Mquenlly  the  religious  emotion  as  such  has  no  value  at  all. 
except  as  the  inward  resonance  shows  ready  response  of  the 
nature  to  a  certain  sort  of  influence,  and  except  as  the  excita- 
tion leads  to  a  large  and  worthy  effort.  Indeed  luxuriating  iu 
religious  emotion  is  a  distinctly  irainoral  practice,  comparable 
with  physical  iudiilgetice  and  dissipation,  To  quote  from  von 
Hartmann,^ — "  Wenn  die  Religion  wirklich  eine  gewisse  rela- 
tive Beseligung  des  in  ihr  Lebeuden  mlt  sich  bringt,  so  ist  das 
jcdenfalls  doeh  nur  eine  accidenlelle  Nebeuwirkuug,  aber  uicht 
dcr  Zweck  ihres  Daseins;  wer  dieses  Verhaltniss  auf  den  Kopf 
stellt  und  den  individuellen  Gefiililsgewiiin,  weichen  das  Indi- 
vtduum  aua  der  Religion  Mrhopft.  an  die  Stelle  ihres  objectiven 
Zweckes  set7,t,  der  leihl  dauiit  der  tief*ttein  Wurzel  alles  Bot^eu 
und  Anlireligiosen,  der  endamonislischen  Selbstsucht,  einen 
gefalilschteu  Freibrief,  der  achadigt  die  Entwickelnng  der  Re- 
ligion durch  Konseri'ining  und  Siarkung  der  ihr  aus  der  heid- 
nischen  V^orstufe  noch  anhafteaden  eDdamonesttchen  Verun- 
staltUTigen."  In  other  words,  religious  development  is  not  to 
stop  with  a  self-con scio as  gratulation  at  the  pleasant  stirringof 
new  forces,  but  is  lo  gain  its  real  satisfaction  by  complete  ex- 
pression in  proper  activity  in  life.  The  weak  and  womanish 
aspect  that  the  Christian  religion  has  sometimes  assumed  from 
the  undue  emphasis  upon  the  emotional  side,  has  beeu  amply 
scored  by  Coe.'  So  far  as  the  emotion  gives  the  enthusiasm  of 
high  endeavor  it  is  good;  so  far  as  it  becomes  mawkish  senti- 
mentality it  is  execrable. 

Finally,  what  is  the  practical  value  of  religious  emotion  in 
life  ?  Aa  we  have  seen,  the  tendency  of  the  religious  develop- 
ment is  to  take  a  man  out  from  the  narrow  bounds  of  his  Um* 
itcd  personality  and  relate  bim  to  the  whole  of  things.  The 
universal  tendencies  are  emphasized  a.s  against  the  more  re- 
stricted; altruism  is  urged  in  the  place  of  egoism;  the  more 
spiritual  activities  are  recommended  as  against  the  lower  am- 
mal  impulses:  and  the  realization  of  moral  endeavor  is  guaran- 
teed by  the  righteous  power  of  God.  This  description,  of  course, 
applies  to  a  highly  developed  sort  of  religious  teaching.  But 
some  such  striving  af^er  union  with  a  bigber  power  seems  to 
be  involved  in  all  the  forms.    The  self  will  always  be  a  center 
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of  activity,  but  not  ti«c«ssitrjly  the  only  ceater,  nor  the  maia 
one.  If  I  might  employ  a  figure,  I  should  compare  the  fraukly 
egoistic  attitude  toward  life  to  a  circle,  where  all  radii  lead  to 
the  "self-center."  The  sodal  type  of  mind  might  be  repre- 
sented by  an  ellipse,  wherein  the  interval  between  the  foci  rep- 
resents the  esteot  of  the  social  or  patriotic  interests.  The 
religious  order  would  then  be  typified  by  a  parabola,  where  the 
focns  is  still  the  ego,  but  the  directrix  reaches  out  into  the  in- 
finite. This  last  iigure  cannot  be  said  to  be  an  exaggeration  even 
■s  applied  to  primitive  religions.  For  though  savage}^  may  not 
bave  a  very  clear  notion  of  infinity  (such  as  onr  philosophers 
»re  ble&sed  with),  yet  the  outer  limits  of  their  system  corre- 
sponds to  thin  oonceptioii — as  among  all  self-respecting  peo- 
ples. Hoffding  has  called  religion  the  "  cosmic  vital  "  feeling. 
Aod  that  to  my  mind  is  the  essence  of  the  matter.  "A  man 
comes  to  realize  the  spirit  that  moves  within  hiin  as  a  part  of 
tbe  whole.  And  a  feeling  of  this  vital  onciieas  gives  a  certain 
peace  and  confidence  which  is  religious  in  its  nature  if  not  in 
its  form."'  A  man  feeU  that  his  will  is  identified  with  God's 
will;  that  his  plan  is  a  part  of  God's  plan.  And  such  a  feeling  of 
rapport  with  the  source  of  all  power  gives  a  man  immense  en- 
ergy to  suffer  or  to  do.  The  religious  emotion  especially 
arouses  the  expansive  mauifestatious  of  love,  to  which  it  is 
very  mnch  akin.  And  thus  it  leads  to  unselfish  activity.  The 
value  of  religion  in  enforcing  morality  and  thus  forming  a 
strong  social  bond,  has  been  generally  acceded.  The  sen.se  of 
liviog  under  the  eye  of  an  '  *  ideal  socius, "  or  of  existing  as  a 
part  of  God's  very  being,  cauunt  help  but  have  an  exalting 
effect  on  a  man's  relations  with  his  fellows.  "  En  nous  prd- 
sentant  la  religion  commc  la  lien  unihcatcur  par  excellence  ou 
la  cause  origenelte  qui  consolide  et  maintient  le  group  social, 
DOG  prtfdiia^seuTS  ue  se  tromp^rent  qu'  &  demi;  car  i  la  reli* 
giou  poor  coQtenu  esaentiel  ils  doanarent  Tamour  des  hommes 
et  I'amour  divin,  la  forme  la  plus  large  et  la  plus  pure  de 
raltruisme."  * 


'  Sttnley:  Psychology  of  Religion.  P«y.  EL«v.,  '98. 
*Ro1>crty:  Lc  paycbiBinc  locial,  p.  47. 


THE  PSVCHOLOGICAL    NHCESSITY  OF   REI,IGION. 


By  STKPnKN  S.  CoLVTS.  DaiveTsity  of  Illinois. 


The  future  of  religion  is  a  problem  which  to-day  ia  holding 
the  attention  of  many  thoughtful  minds,  and  not  without  rea- 
son, for  nothing  can  be  more  evident  than  thst  among  the  edu- 
cated classes  there  is  a  general  dissatisfaction  with  the  present 
fimn  of  religious  expression  and  content  of  religions  dogma. 
The  I>elief  of  our  forefathers,  simple  but  crude,  is  no  longer 
found  adequate,  yet  there  seems  to  be  nothing  better  to  talce 
its  place.  Many  fear  for  the  future,  not  knowing  in  what  direc- 
tion the  evolution  will  tt-nd,  while  others  generalizing  from  the 
limited  view-point  of  ibeir  surroundings,  believe  that  a  finality 
in  this  evolution  has  been  reached,  and  that  religion  is  to  decay 
and  &ually  die. 

Of  writers  holding  this  latter  view  tio  one.  perhaps,  has 
given  more  forceful  expression  to  it  than  Guyan.'  He  says: 
"  Human  beliefs,  when  they  shall  bave  taken  their  final  form 
in  the  future  will  bear  no  mark  of  dogmatic  and  ritnatistk  re- 
ligion. They  will  be  simply  philosophical."  Again  he  writes 
of  religion:  "Born  as  it  is  of  certaiu  beliefs  and  certain  cus- 
toms, its  fate  is  one  with  them." 

As  be  regards  religion  in  its  iuception  as 'nothing  more 
than  an  imaginative  extension  of  human  society,  the  explana- 
tion of  things  by  a  theory  of  volitions,' he  concludes  that  its 
end  will  be  a  return  to  philosophy  and  morals. 

In  his  belief  concerning  the  approaching  annihilation  of  reli- 
gion as  such  aud  a  substitution  for  it  of  speculative  thinking 
and  practical  ethics,  Guyau  Ends  a  n-ide  concurrence.  For  ex- 
ample, Zola  asserts  that  the  world  to-day  is  without  mysteries. 
Bmpiricjil  knowledge  has  taken  the  place  of  religion.  Reuan 
has  a  siniibr  view,  and  replaces  theology  with  science.  John 
Stuart  Mill  sees  the  religion  of  the  future  satisfied  with  an  en- 
lightened morality.  Even  Henry  Ward  Beecher  wrote.  "  No- 
body ought  to  be  called  an  inddel  who  sees  in  justice  the  great 
creed  of  human  life,  and  who  aims  at  an  increasingly  complete 
adjustment  of  his  will  to  his  moral  .sense." 

On  the  other  hand  there  are  mauy  who  regard  the  religions 
coDSciousness  as  something  fundamental  and  implicit,  and 
although  they  conceive  the  pn<>.sibility  of  any  particular  faith 


>'*Th«Noii.religiooot  the  Fnture,"  New  York,  1897. 
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es  passing  away,  they  deny  that  rclt^'on  as  such  can  ever  be 
elimioated  or  transeetided.  Couut  D'Alviella  in  the  Hibbert 
lectures  for  1891  says  that  God  tiiaydieas  bis  thousaod  predeces- 
sors. Baal,  Odiu,  Jupiier  have  died,  and  the  Israelitisb  Yahveh 
intist  one  day  die,  but  what  cannot  die  is  the  conception,  en- 
shrined in  these  names  of  a  mysterious  and  superhuman  power, 
realizing  himself  in  all  the  laws  of  the  known  universe,  reveal- 
iog  himself  in  the  voice  of  conscience,  and  the  spectacle  of  the 
world.  It  is  needless  to  multiply  examples.  The  radical  dif- 
ference between  the  two  views  set  forth  above  is  clear  without 
expansion,  and  it  is  not  the  purpose  of  this  paper  to  further 
emphasize  them,  but  to  enquire  which  of  the  two  we  may  ac* 
cept,  and  if  neither  as  a  whole  how  we  may  modify  and  har- 
naonizc  them.  In  order  to  do  this  it  will  be  necessary  to  con- 
sider more  closely  the  e.<»enttal  nature  of  religion  itself,  that  we 
may  see  if  it  has  any  psychological  necessity  for  existence,  or 
whether  it  is  a  phenomenon  of  humau  life  relatively  per^steut 
and  general  but  nc^-crtbeless  transient. 

But  at  the  very  begiuuing  we  are  confronted  with  a  diffi- 
culty. A  logical  definition  of  religion  seems  impossible,  while 
even  a  descriptive  de6nition  is  hard  to  formulate.  At  the  outset 
we  may.  however,  disregard  certain  attempts  to  explain  reli- 

S'on  by  setting  forth  the  phenomena  which  have  attended  its 
ivelc^eot.  To  declare  that  it  originated  in  fetishista,  anioi- 
ism  or  ancestor  worship  is  to  do  little  more  than  to  name  the 
occasions  of  its  evolution,  not  to  consider  the  underlying  causes. 
Turning  to  a  more  fundamental  conception  we  may  notice 
Edward  Von  Hsrtmauu's  view  that  the  nature  of  religion  and 
its  source  are  to  be  found  in  egoistic  eudaeuionism.  This  state- 
ment, however,  is  so  manifcstb"  prejudiced  thai  it  need  not  be 
considered  here.  Xeither  can  we  os-sent  to  the  rationalistic 
explanation  of  Wolff  and  his  school  who  made  religion  logical 
thought  concerning  God.  Kant's  reduction  of  it  to  the  basis 
of  a  moral  maxim  deprives  it  of  vitality.  Martinean's  defini- 
tion of  religion  as  '  belief  in  an  Ever-Ii\-ing  God,  that  is,  a  Di- 
vine Mind  and  Will  mling  the  unix-erse  '  is  likewise  too  limited 
to  include  many  of  the  pheoomena  that  are  usually  classed  as 
religious. 

R)th  Max  Mueller  and  Herbert  Spencer  find  the  essence 
of  religion  in  the  feeling  of  man  for  the  infinite.  Pfleiderer 
■ays  that  its  roots  "  lie  in  ihc  manner  in  which  primitive  man 
regarded  nature  and  the  emotions  with  which  nature  affected 
him."  John  Fiskc  says  that  the  idea  of  God  sprang  from 
man's  dependence  upon  something  without  him.  and  D'Al- 
viella  places  its  es.'ieace  in  the  conception  man  forms  of  bis 
relation  with  superhuman  and  mysterious  powers  on  which  he 
believes  himself  to  be  dependent.     Finally  Schleiermacher  de- 

JODRKAL — 6 


8a 


CQLVIK : 


fines  religion  as  the  feeling  of  absolute  dependence.  Tliese  lat- 
ter views  agree  iu  empbasizing  the  feeling  element  in  religion 
instead  of  the  rational,  and  in  placing  man  over  again.st  an 
irresistible  jKJwer  which  holds  his  very  being  in  its  grasp.  On 
the  whole  Scbleiecmacher's  definition  seems  the  most  sattsfac- 
tor>'.  but  it  must  be  taken  with  certain  limitations.  The  feel- 
ing element  which  is  made  all  important  cannot  be  merely 
subjective.  As  Principal  Catrd  has  pointed  out  there  mxiAX.  b« 
a  criterion  outside  of  feeling  to  which  we  can  appeal.  Oo  the 
Other  hand  we  cannot  agree  with  Caird  that  "  lo  place  the  es- 
sence of  religion  in  feeling  is  self-contradictorj-."  The  feeling 
in  which  Schleiermacher  seeks  to  find  the  germs  of  religion  is 
that  of  individual  helplessness  when  confronied  by  the  univer- 
sal power  without,  but  it  implies  knowledge  and  will;  knowl- 
edge US  to  the  proper  relation  which  the  individual  shall  sus- 
tain to  the  power  without,  and  the  will  wltich  seeks  to  realize 
that  relation.  With  tliese  limitations,  then,  Schleiermacher'* 
definition  is  accepted  by  the  writer  of  this  paper,  and  it  is  now 
proposed  to  show,  ( t )  that  this  dc&nition  accords  with  what  Is 
known  about  the  origin  and  giowth  of  religions;  (2)  that 
this  feeling  of  absolute  dependence  is  the  essential  feature  of 
the  great  historic  religious  of  tbe  present  and  the  past,  and 
finally  that  man  is  so  constituted  by  nature  and  environment 
that  he  can  never  free  himself  from  this  feeling  of  absolute  dc- 
pendeuce,  and  as  a  consequence  must  always  remain  religious 
m  the  sense  of  the  definition,  and  hence  can  never  transcend 
Tcligiou  nor  convert  it  into  a  mere  s>'stem  of  philosophy  or 
morals. 

It  is  a  widely  accepted  view  among  anthropologists  that  reli- 
gion originated  in  fear,  and  the  first  worship  was  au  attempt  on 
the  part  of  man  to  get  on  the  right  side  of  those  powers  which 
man  conceived  of  as  being  above  him.  This  fear  seems  to  have 
been  of  two  kinds,  first  the  fear  of  the  unknown,  the  biological 
reason  for  the  evolution  of  which  is  easily  to  be  understood,  and 
second  the  fear  of  the  terrible  and  destructive  forces  of  nature, 
the  storm,  the  flood  and  the  scorching  beat.  Naturally  these 
two  motives  for  fear  blend  in  many  instances  and  cannot  be  dis- 
tingui.shed.  Interesting  in  this  connection  is  the  fact  that  the 
first  real  gods  were  generally  connected  with  the  sky,  sng- 
gcstiug  both  mystcr)'  and  power.  In  the  course  of  time  it 
would  be  natural  for  man  to  create  not  only  gods  whom  be 
should  worship  through  fear,  but  also  those  whom  he  regarded 
as  helpful,  and  whom  he  could  trust,  Thus  t^-o  emotions,  fear 
and  love,  are  to  be  found  in  all  religionsof  a  relatively  high  de- 
velopment, although  without  doubt  fear  is  the  more  original  of 
the  Iwo,  and  forms  a  larger  share  of  all  primitive  beliefs. 

The  point  to  he  principally  noted  in  this  cunnection  ts  that 
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this  conception  of  the  origin  of  religions  answers  in  part  at 
least  to  tlic  definition  of  religion  which  it  is  the  purpose  vFtbis 
paper  to  defeii<l.  Such  a  religion  as  we  are  speaking  of  is  es- 
sentially a  fcvling,  and  it  is  a  feeling  which  ubjectiGes  itself, 
that  is  becuuies  nu  emotion,  this  emotion  being  based  on  the 
recognition  of  the  dependence  of  man  upon  something  without 
bim.  So  primitive  religion  may  well  be  de6Ded  M  a  feeling  of 
dependence,  though  as  yet  the  dependence  has  not  l^ecamc 
a1»olDte.  In  oider  that  it  may  become  so  another  step  ia 
religious  evolution  is  necessary.  Man  as  purely  naive  does 
not  regard  his  dependence  upon  superhuman  powers  as  any 
more  absoltite  than  be  does  his  dependence  tipou  his  fellow 
men.  It  is  only  in  a  higher  stage  of  reflection  that  he  recog- 
nizes that  he  cannot  flatter,  cajole  or  get  the  best  of  his  gods, 
as  he  does  of  his  neighbors.  liven  iu  such  a  well  developed 
religion  as  that  of  the  Greeks  this  feeling  of  ahsolnte  depend- 
ence is  slight  in  the  earlier  period  of  Mythology.  Prometheus, 
the  type  of  man  rebellious  and  partially  successful  against  the 
will  of  Zeus,  is  a  product  of  unreflecting  atheism. 

Man  originally  was  neither  an  optiiiiist  nor  a  pessimist,  for 
both  of  these  attitudes  toward  life  presuppose  reflective  think- 
ing. Yet  we  must  regard  primitive  man  as  taking  a  real 
joy  in  life,  and  not  becoming  despondent  under  pain,  for  bis 
consciousness  had  not  been  "siclcled  o'er  with  the  pale  cast  of 
thought."  But  liefore  he  has  reached  a  very  high  stage  ol 
development,  a  strain  of  pessimism  appears,  and  in  pessimism, 
relative  or  absolute,  is  true  religion  born.  For  when  it  is  rec- 
ognized that  there  are  ills  from  which  human  beings  cannot 
escape  by  their  own  efforts,  then  comes  the  feeling  of  absolute 
dependence.  Were  the  world  perfect,  or  even  relatively  aatis- 
fcctory,  there  would  be  no  need  of  religion.  But  it  is  not,  and 
it  is  in  this  radical  imperfection  that,  as  Scho])enhauer  puLs  it,  is 
found  the  metaphysical  necessity  for  worship  of  the  divine. 
Man,  says  Von  Hartmann,  first  Iwlieved  that  happiness  was 
attainable  for  him  as  an  individual,  but  he  found  this  to  be  a 
delusion,  then  he  said.  "  though  1  cannot  be  happy,  my  chil- 
dren may.'  but  this  he  found  also  untrue;  then  in  his  despair 
be  created  henveu.  So  have  thought  the  pessimists;  but  in 
■  umitar  strain  writes  the  great  optimist  Hegel  in  regard  at 
least  to  this  life  when  he  says:  "All  that  awakens  doubt 
tod  perplexity,  all  sorrow  and  care,  all  limited  interests  of 
finitude,  we  leave  behind  us  00  the  bank  and   shoal  of  time, 

It  is  in  this  native  laud  of  the  spirit  that 

w&ters  of  oblivion  flow,  from  which  it  is  given  to  Psyche  to 
drown  all  her  sorrows;  for  here  the  darkness  of  life  becomes  a 
transparent  dream-image  through  which  the  tight  of  eternity 
shiocs   in   upon  us."     Even  John  Ftske  cannot  regard  this 
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world  as  «otiKly  8ati«ractor>-,  and  when  be  thinks  of  nua  ia 
the  light  of  his  origin  hecanuot  believe  tlial  this  world  is  all. 
Life  rests  on  mystery-. 

Tumtag  to  a  consideration  of  the  great  historic  religions  we 
may  first  notice  those  of  the  East. 

Among  the  deities  of  the  \'edos  stand  forth  \'anina  and  In- 
dra,  both  deities  of  the  heavens.  Varuna  especially  was  a  god 
of  mystery  and  power,  a  ruler  whom  none  might  oppose  with 
impunity.  Later  in  the  philosophy  of  Brshmanism  the  Indian 
religion  had  passed  beyond  its  nnrcflccting  stage  and  plunged 
itself  into  mj-sticism.  Man  is  completely  dependent  npon 
Brahma  from  whom  he  is.Mied  forth  and  to  whom  he  mnst  re- 
turn. The  world  is  viewed  with  pessimism  It  is  Maja. — 
illusion.     Redemption  is  freedom  from  the  thrall  of  the  senses. 

Buddha  came  more  than  five  centuries  before  the  birth  of 
Christ,  and  presented  e\'en  a  more  pessimistic  view  of  the 
world,  though  he  did  not  supplsnt  in  any  way  the  Brahman* 
istic  Weltattschauvng.  Life  is  an  endless  rouud  of  pain,  to 
escape  from  it  Salvation,  Nir\*ana  the  suntmum  hoHtim.  The 
individual  ia  nothing  in  himself,  and  absolutely  dependent  on 
the  world  principle. 

"  The  ilrw  is  on  the  1otD«:  riw  great  SudI 
Aud  lift  niy  leaf  and  mix  me  with  tlie  wave, 
Om  Uuiii  pailmc  hum.  the  sunrise  comes. 
The  iJewdiop  slip*  into  the  sbining  sea."' 

Another  Arjan  religion,  the  Persian,  has  a  pronounced 
strain  of  pessimism  in  it,  with  its  world  struggle  between  the 
good  and  the  evil.  Its  fundamental  character  is  well  emphasized 
in  the  Book  of  Job. 

The  Greek  religion  as  we  find  it  in  Homer  is  very  naive  and 
childlike.  The  Greeks  in  the  vigor  of  their  youth  and  early 
manhood  took  too  much  joy  iu  life  to  e\'olve  a  deep  and  pow- 
erful religion.  They  made  their  gods  a  little  higher  than  them- 
selves and  intensely  human,  but  above  all — gods  and  men  alike 
— ruled  Fate  from  which  none  conld  escape.  As  civilization 
grew  the  priestcraft  in  the  mysteries  of  Dionysius  and  Demeter 
developed  a  more  spiritnal  i^-orship.  one  calculated  to  stir  the 
religious  feelings  to  their  ver^*  depths,  and  awaken  the  emo- 
tions of  awe  and  fear  in  the  dreadful  presence  of  the  Gods,  as 
revealed  to  the  neophytes  through  the  trickerj-  of  the  priests. 
The  Greek  enlightenment  scoffed  at  the  belief  of  the  people, 
■nd  the  Sophists  sought  to  do  away  with  religion  and  morals 
alike,  hut  Plato  reasserted  the  worth  of  the  divine  and  made 
the  only  reality  that  of  the  beyond,  while  the  world  itself  was 
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bat  a  realm  of  shadows.  Here  pessimism  in  regard  to  tlie 
worth  of  this  life  povrcrfnlly  asserts  itself. 

Of  the  Roman  religiou  not  mucli  cau  be  said;  it  was  in  the 
Iftter  days  at  least  mostly  formal,  but  aevcrthelcss  its  elaborate 
rites  empliasizeil  to  a  peculiar  degree  tlie  dependence  of  the 
people  on  the  power  of  ihe  gods. 

Aa  the  aiicitmt  civilization  began  to  decay  and  as  the  world- 
despair  grew,  how  iundeqttate  proved  mere  philosophies:  Stoi- 
cism, with  its  "  renounce  and  bear,"  and  Epicureanism  with  its 
grasping  after  pleasure.  Both  were  thoroughly  pessimistic,  but 
neither  offered  any  real  escape  from  the  evil.s  of  life.  Then 
came  Christianity  and  saved  mankind  from  utter  ruin,  not  by 
potting  greater  nvrth  into  this  life,  but  by  making  the  life  to 
come  the  hope  of  the  discousolatc- 

The  Hebrew  religion  from  which  Christianity  grew  repre- 
sent!! the  highest  type  of  Semetic  retigions.  "  The  fundamental 
trait  of  the  Scmctic  belief  in  God,"  says  Pfleiderer,  "  is  that  of 
bis  sepatateoess  from  the  world,  oppositeuess  to  man,  who 
fiwts  himseli  to  be  a  powerless  slave  over  against  the  over- 
mastering deity."  The  Hebrew  religion  emphasizes  this  pes- 
simism and  dependence.  No  darker  picture  was  ever  painted 
of  life  than  is  found  in  Job  and  the  Preacher.  Yahveh,  origi- 
nally a  storm  god.  is  a  being  of  veng-eance  and  justice,  but 
never  of  love. 

In  Islam  Allah,  is  "  au  absolute  almighty  ruler,  fearful  in 
his  anger,  arbitrary  in  his  rewards  and  pnnishmeats,  his  will 
incomprehensible  and  irresistible;  he  requires  from  men  slavish 
sobjection,  and  even  this  doesnot  certainly  sccurchis  favor.  .  . 
To  this  dark  view  of  the  deity  there  corresponds  a  somewhat 
pessimistic  estimate  of  the  world;  it  is  compared  to  a  dung  heap 
full  of  rotting  bones;  its  misery  is  so  great  that  it  can  only  be 
surpassed  by  the  tortures  of  hell."' 

The  religion  of  Christ  in  no  sense  does  away  with  the  peg- 
simism  of  the  Jewish  faith  in  which  it  lakes  its  roots,  neither 
does  it  make  man  less  independent  of  the  heavenly  power.  In 
(act  by  doing  away  with  formiilism  it  makes  the  dependence 
more  direct  and  subjective.  It  is  not  sufficiently  recogiiiaed 
to-day  what  a  deep  strain  of  pessimism  runs  through  the  teach- 
ings of  Jesus  and  the  faith  of  early  Chnstiatiity.  This  world 
and  the  kingdom  of  heaven  were  placed  in  inverse  ratio,  and  it 
was  only  as  the  one  was  renounced  that  the  other  was  to  be 
gained.  Further,  Chri.4t  demanded  an  absolute  renunciation, 
complete  sclf-sturendcr  and  dependence  upon  God,  and  the 
early  Christians  understood  his  doctrine  in  this  way.  The 
world  tamed  eagerly  to  Christianity  because  mankind  was  help- 
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less.  It  is  to  be  doubfed  that  had  Christ  appeared  a  few  ceutu- 
ries  eailicr  when  the  world  was  more  optimistic,  if  the  religion 
of  the  Nazareae  could  have  received  such  ready  support  as  it 
did.     Christ  came  indeed  in  the  '  fulness  of  time. ' 

The  Christianity  of  the  middle  ages  departed  widely  from 
that  of  the  early  centuries.  Formalism  look  the  place  of  the 
truer  and  deeper  religion,  though  in  iescetism  and  mysticism 
the  spiritual  fires  were  kept  from  going  out. 

It  is  hard  to  estimate  the  Christian  life  of  to-day.  but  it  is 
characterized  by  le-ss  of  real  dependence  and  surrender  of  self 
than  that  of  earlier  limes.  The  feeling  of  the  age,  especially 
here  in  America,  is  not  deep  enough  to  turn  the  mind  toward 
the  transcendent.  We  are  too  much  engrossed  in  the  things 
of  this  world,  too  self-confident,  too  prosperous  to  think  pro- 
foundly of  the  beyond.  There  is  a  great  deal  of  talk  to  the 
effect  chat  Christianity  will  be  transcended  because  the  world 
has  progressed  loo  far  intellectually  to  longer  accept  the  old- 
time  dogma.  To  my  mind  the  lessening  of  the  religious  life  of 
the  time  is  not  a  matter  of  intellect,  but  of  feeling,  and  there  is 
sure  to  be  a  rebound  when  a  deep  wave  of  pessimism  sweeps 
o\'eT  the  world. 

We  have  now  reached  the  final  question  which  it  is  tlie  pur> 
pose  of  this  discussion  to  consider;  namely,  granted  that  reli- 
gion has  been  properly  defined  ns  the  feeling  of  absolute 
dependence,  can  it  ever  be  transcended  or  eliminated  ?  The 
answer  must  be  a  decided  no.     And  this  for  two  reasons. 

First,  as  we  conceive  it  religion  might  be  done  away  with  if 
intelligence  were  perfect  and  knowledge  absolute.  If  there 
were  nothing  left  to  be  known,  if  all  mysteries  were  cleared  up, 
if  we  could  see  the  whole  plan  of  the  universe  unfold,  whether 
it  was  for  weal  or  for  woe,  then  we  might  in  the  cold  light  of 
reason  look  at  life  without  worshipping  the  power  which  con- 
trolled it.  If  its  end  were  order  and  happiness  then  we  might 
enjoy  life  in  it.s  fullness,  and  bear  sorrow  and  pain  with  forti- 
tudc,  seeing  the  good  beyond;  if,  on  the  other  hand,  the  end 
were  mere  nothingness,  a  return  to  original  chaos,  if  all  were 
without  a  plan  and  life  without  meaning,  then  we  could  be- 
come either  Stoics  or  Epicureans,  But  an  absolute  knowledge 
is  niaiiife.stly  impos-sible.  We  can  nei'er  know  more  tlian  phe- 
nomena, and  as  the  phenomena  are  infiuite  our  knowledge 
must  always  remain  infinitesimal.  Too  much  value  has  always 
been  given  to  intelligence.  It  is  but  a  spark  in  the  darkness.  A 
large  proportion  of  life  is  feeling,  and  we  are  always  tending  to 
lapse  into  the  unconscious.  Merc  intellect  can  never  hope  to 
»lve  the  mystery  of  the  universe.  Science  when  rightly  inter- 
preted has  not  removed  mysteries,  but  revealed  new  ones.  We 
know  no  more  of  the  meaning  of  life  or  the  destiny  of  humanity 
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in  did  Plato.  >foreovcr.  it  is  untbinVable  thai  we  ever  can 
know.  In  the  presence  of  the  riddle  of  the  universe  we  may 
not  always  pause  and  reflect,  but  when  we  do, when  we  remove 
fmrselves  from  the  whirl  of  existence,  the  eternal  question  of 
life's  meaning  muiit  impress  itself  upon  us.  He  who  imagines 
thai  reason  can  answer  the  demands  of  the  human  heart,  has 
nev-er  deeply  and  profoundly  thought. 

Secondly,  religion  might  be  dispensed  with  were  life  satis- 
fcctory  in  itself,  but  that  it  can  never  be.  Pierre  I-asserre  (in 
La  Cri«  Chr^tienne,  Questions  d'Aujonrd  'hui,  Paris,  1891,) 
maintains  that  philossjphy  and  science  have  failed  to  solve  tbi 
meaning  of  suffering.  "  There  is  more  truth  in  the  profound 
astoni'^hmcot  of  simple  souls  when  a  great  blow  falls  on  them, 
than  in  any  other  attitude  spontaneous  or  reflective.  In  that 
may  be  recognized  the  intuition  of  a  natural  mystery.'"  Eradi- 
cate pain,  death  and  sin  from  the  world  aud  religion  will  be 
needless:  as  long  as  they  reiQAin  there  must  be  a  profound  pes- 
■oiiim  ruoning  through  life,  and  it  is  religion  alone  which  will 
give  this  existence  value  fur  the  countless  thousands  who  toil 
and  suffer. 

We  must  not  look  at  man  in  his  strength  alone  and  jtidge 
life  accordingly;  if  we  do  our  view  is  limited  and  narrow.  The 
6eldH  of  drudgery,  the  hospitals,  the  prisons,,  the  almshouses, 
the  places  of  mourning;  we  must  consider  them  as  well, 

On  a  sunlit  September  afternoon  the  chief  of  a  powerful 
itation  stands  ftill  of  life,  energy  and  assuraoce.  The  future  is 
bright,  the  present  seems  secure.  A  week  later  in  the  dark- 
ness and  silence  of  the  night,  with  life  at  an  end  and  the  death 
agooy  already  upon  him  the  heroic  .sufferer  murmurs,  "  Thy 
will  be  done!"  How  weak  is  man,  how  absolutely  dependent 
on  the  forces  about  him — the  plaything  of  circumstance,  the 
sport  of  &te!  Human  life,  passing  from  rayster>'  to  mystery, 
attended  by  pleasure,  but  also  by  pain,  is  not  sufficient  unto 
itaeir. 


RHYTHM.  TIME  AND  NUMBER. 


By  Robert  MacDougail.  New  York  Uniwenity. 


The  cxperinieotal  researches  on  rhythm  of  Bolton,  Meumann, 
Ebhardt  and  others  have  familiarized  us  with  the  idea  of  inter* 
dependence  between  the  factors  of  time,  intensity,  number  and 
position  in  the  rhythmical  sequence.  Tliey  have  corrected  otir 
apprehension  of  the  nature  of  the  absolute  intervals  which 
enter  as  couslituents  into  the  simple  rhythm  group,  and  have 
shown  these  to  be  no  fixed  units,  but  variables  whose  magiii* 
tiidc  fluctuates  with  every  chauge  in  the  index  of  variation  in 
tile:  limiting  stimuli.  They  have  made  known  to  us  that  the 
time- relations  of  the  sounds  which  compose  music  and  verse 
arc  neither  simple  nor  constant,  that  the  proportions  presented 
by  successive  notes  or  sjUables  are  vastly  more  complex  than 
the  score  or  the  metrical  scheme  indicates,  and  that  their  ra- 
tios vary  with  every  change  of  empbasifi,  expressioQ  and  mood 
In  the  speaker. 

The  plastic  character  of  their  elements  commonly  escapes  oar 
DOticc  in  the  rhythms  of  speech  and  song.  The  chasiges  of 
which  we  are  conscious  nre  those  of  verbal  meaning,  interpre- 
tation and  emotional  tone.  It  requires  an  attitude  of  artiScially 
discri  mi  native  attention  to  discover  even  the  variations  in  stress 
and  tonal  quality  which  are  involved  iu  the  production  of  such 
eSects  npon  the  hearer,  while  the  concomitant  changes  of  tem- 
poral relations  in  emphasized  words,  in  sustained  and  slurred 
Dotes,  in  signiflcant  and  insignificant  pauses,  cannot  be  brought 
to  light  by  any  device  of  introspect it-e  observation.  Every  ac- 
centuation lengthens  the  sound  upon  which  it  falls,  and  every 
composition  of  on  auditory  series  into  a  rhythmical  unit  trans- 
forms the  appnrent  magnitude  of  the  intervals  which  separate 
it  from  preceding  and  following  groups.  These  expansions 
and  coutraclious  of  duration  vary  in  extent  with  the  intensity 
of  the  sounds  which  support  them,  and  in  virtue  of  this  con- 
stant fiinctioDal  relation  they  uniformly  escape  notice. 

The  process  of  rhythmical  integration  must  therefore  be  calten 
into  account  a&  an  important  factor  in  e\*ery  consideration  of 
the  phenomena  of  the  lime-sense  and  the  means  by  which  we 
apprehend  and  estimate  series  of  successive  impressions.  Since 
otir  discrimination  of  durations  is  always  of  intevats  bounded 
by  limiting  sensations,  there  is  made  possible  the  appearance 
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oF  a  process  of  rhythmical  accompaniment  wherever  certain 
temporal  couditious  obtain  among  the  successive  stimuli  of  the 
series.  If  the  latter  thus  origiuate  a  rliytlhmical  mode  of  appre- 
hcnsiun  there  will  at  once  be  introduced  specific  errors  of 
estimation  which  will  transfonn  the  whole  nature  of  the  inter- 
vals to  be  compared.  The  process  of  sensory  rhythmjzalion 
must  therefore  be  considered  first  in  its  functional  relation  to 
general  nature  of  the  time-sense,  and,  if  it  be  an  iudupensable 
factor  in  the  estimation  of  temporal  quantities,  the  effects  of 
its  various  .specific  forms  must  further  be  discriminated  in  the 
analysis  of  the  conditions  under  which  appreciation  of  time- 
relations  takes  place,  and  of  the  factors  which  make  for 
accurac>'  and  inaccuracy  in  the  process. 

The  relations  of  rhythmizatiou  to  the  time-sense  are  ine»'it- 
ably  mi.sconstnied  by  the  observer  who  depends  upou  introspec- 
tiou  for  his  results,  and  to  this  source  is  to  be  attributed  the 
error  of  those  psychologists  who  describe  the  sense  of  time  as 
atlainiog  its  greatest  refinement  in  the  apprehension  of  rhyth- 
mical series.  Thus  SuUy  says,  {Outlines  of  Psychology,  Pt. 
Ill,  p.  172,  Am.  Ed.).  "  It  is,  however,  in  the  ryhthmic  suc- 
cessions of  verse  and  music  that  the  ear's  appreciation  of  time- 
relations  shows  itself  at  its  best.  The  essential  element  in  this 
experience  is  regular  recurrence  after  a  definite  iuier\'al,  or 
periodicity.  Here  an  accurate  measurement  of  time-inter\'al 
becomes  essential. "  The  results  of  experimental  observation 
contradict  such  an  idea.  There  is  present  in  all  musical  and 
poetical  perception  a  characteristic  transformation  of  time-values 
which  makes  the  immediate  comparison  of  successive  intervals 
impossible.  The  estimatioa  of  absolute  duration  in  rhythm 
depends  finally  upon  factors  which  are  thcm.'iclvcs  subject  to 
variation.  It  is  not  the  accurate  measurement  of  successive 
intervals  of  time  which  is  essential  in  rhythm,  but  the  main- 
tenance of  proportionate  relations  among  successive  groups. 

This  preservation  of  time-analogies  depends  upon  the  capacity 
for  a  very  nice  rcprodnction  of  a  succession  of  experiences  of 
strain-  Accurate  esliraation  of  time  in  music  obtains  only  be- 
tween intervals  whose  durations  measure  like  strain  experiences. 
Intervals  bounded  iu  the  same  way.  or  having  similar  functions 
in  the  musical  se<]^uence,  are  perceived  and  reproduced  with 
treat  accuracy  indeed  ;  but  no  dynamically  unlike  intervals  can 
ever  be  ju.stly  e.stiniated  as  time-extents  Change  the  position 
of  the  given  intcr\-al  in  the  scries  of  which  it  forms  a  part, 
alter  its  function  iu  the  rhythm  group,  increase  or  decrease  the 
accentuation  which  its  limiting  sensations  receive,  and  its  psy- 
dioloeical  duration  b  immediately  transformed  beyond  irecog- 
njtioD.     The  same  absolute  inter\-Bl  has  as  many  lime-values 
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commcuHunible  with  the  period  of  this  bodily  rhythm,  the  lack 
of  correspondence  between  their  phases  exerts  a  disturbing  in- 
stead of  a  facilitating  effect  upon  the  process  of  time  estinialiou. 
Miinsterberg,  in  his  work  on  the  comparative  estiniaUon  of  suc- 
cessive durations,  has  emphasized  the  lact  that  there  i»  no 
function  of  consciousiieiss  which  can  be  called  a  special  time- 
sense.  Subjective  standards  of  mcatarement  are  uniformly 
dependent  upon  physiologically  conditioned  changes,  in  seuse- 
organ,  muscle,  respiration  and  the  like.  For  periods  of  short 
duration  rhythmical  variations  in  the  tension  of  the  sense-organs 
afford  the  l^is  of  our  judgments :  in  the  immediate  apprehen- 
sion of  longer  periods  our  estimates  are  chiefly  determined  by 
the  htuctional  rhythms  of  respiration.  Rise  and  fall  of  tension, 
foniiing  a  completed  wave  of  sensation,  accompany  each  act  of 
inspiration  and  expiration.  According  as  the  impressions 
coincide  or  fail  to  coincide  with  like  phases  of  this  process,  the 
duration  of  their  separating  intervals  will  be  judged  clearly  or 
confusedly;  and  according  as  they  endure  through  equal  or  un- 
equal molliplcs  uf  this  unit  n-ill  they  be  judged  to  be  equivalent 
or  Don-equivalent. 

But  secondly,  all  beating  of  time,  whether  or  not  consciously 
intended  to  embody  a  specific  rhythm  form,  tends  to  fall  into 
secoudarj'  rhythms  by  which  the  objective  values  of  the  inter- 
vals to  be  compared  arc  destroyed  as  elements  of  presentation. 
Neither  the  centrally  determined  series  of  reactions  nor  that 
which  seeks  to  reproduce  an  absolutely  uniform  succession  of 
sensorj-  impressions  is  free  from  rhythmic  phases,  The  types 
of  differentiation  which  such  systems  of  reactions  present  affect 
both  the  iutensity  of  its  elements  and  their  temporal  relations. 
The  definition  and  extent  of  such  free  rhytbmization  depend 
upon  the  absolute  rate  of  succession  among  thestimuli  involved, 
upon  the  quality  of  these  stimuli,  and  upon  the  nature  of  the 
synchronous  attention  process.  lis  occurrence  makes  the  pro- 
cess of  time  comparison  difficult,  insecure  and  in  any  strict 
sense  inipo-ssiblc.  Attention  mast  be  renewed  at  evcr>'  act 
if  the  series  is  not  thus  to  be  automized  and  fall  into  accentual 
groups.  The  moment  iuattcutioil  ensues,  or  the  series  is  takcu 
as  a  whole  or  in  groups,  the  opposing  phases  of  rhythm  appear. 
Either,  therefore,  the  process  of  motor  adjustment  requires 
attention  and  the  judgment  is  displaced,  or  it  is  automized  and 
the  material  of  judgment  is  transformed  in  value.  In  both 
cases  the  accurate  discrimination  of  duration  will  be  seriously 
interfered  with. 

The  phenomena  of  mechanized  motor  impnlses  seems  thus 
to  be  essentially  antagonistic  to  the  process  of  time-discrimina* 
tiou.  On  the  coutrarj'.  it  is  upon  the  phases  of  such  rhythmi- 
cal processes,  in  the  last  analysis,  that  notonlyformsof  eestbetic 


it  the  sense  of  time  itaelf  depends.      Contra- 

and  the  capacity  for  correct  discrimination  is 

destroyed  only  when  ihe  intervals  to  be  compared  are  bounded 
by  dynamically  unhkc  limits.  The  reproduction  through  a 
motor  process  of  the  iuten'als  to  be  compared,  which  is  spon- 
uaeoosly  established  in  the  presence  of  exciting  stimuli,  is 
indii^jcnsablc  to  the  fanction  of  temporal  judgment.  Horwici 
calls  rhythm  the  only  measure  of  time,  and  ventures  the  asser- 
tion that  a  being  whose  experience  did  not  maaifcst  periodicity 
could  gain  no  conception  of  its  nature.  Time  does  not  make 
rhythm,  but  rhythm  time. 

Snch  phases  of  generally  rhythmical  change  may  belong  to 
either  of  two  categories,  namely  sensation  and  movement ;  and 
theorists  of  the  time-sense  have  severally  based  their  derivation 
of  its  phenomena  upon  each  of  these.  Thus  Lipps  connects 
our  judgments  of  time  with  the  process  of  fadmg  which  the 
course  of  sensations  manifests,  qualitative  differences  in  the 
dements  of  conscionsness  being  translated  into  concepts  of  tem- 
poral Order  and  value.  But  such  experiences  are  qualitatively 
rhythmical  only,  and  give  no  adequate  basis  for  time  compari- 
son ;  for  the  series  of  external  sliraulaiions  is  without  any  suffi- 
cient principle  of  periodicity,  to  some  form  of  wliicli  the  phe- 
oomena  of  the  time-sense  must  finallj-  be  referred. 

Within  the  organi-sni  itself  such  rhythmical  changes  are 
abondant.  and  to  these  facts  the  majority  of  observers  have 
inmed  for  an  explanation  of  temporal  judgments.  T-here  are 
certain  coostant  coaditioas  of  feeling,  as  Waitz  points  out, 
which  characteristically  accompany  these  processes  of  change 
in  sensation  or  other  conscions  content, — slraining  of  the  atten- 
tion, feelings  of  expectation  and  surprise,  of  impatience  and 
tediouaness. — and  it  is  to  these,  not  to  the  disorderly  palimpsest 
«f  Cadiog  sensations,  that  we  most  hopefully  look  for  an  under* 
standing  of  the  facts  of  timccstimation,  "This  theory  of 
temporal  signs,"  writes  George  C.  Robertson  (referring  to  Dr. 
Ward's  view  of  movements  of  attention  as  temporal  signs), 
"may  fairly  be  regarded  as  the  most  interesting  contribution 
to  the  subject  since  Herbart. ' ' 

Wuodt  likewise  connects  the  process  of  accurate  time-estima- 
tion with  primitive  types  of  rhythm  in  the  bodily  activities. 
lie  points  out  the  fact  that  the  interval  of  time  of  which  we 
have  the  clearest  giaspas  an  object  of  sensible  iutuitiou.  judged 
by  the  degree  of  sensitiveness  to  variations  in  its  extent,  is  jusl 
thai  which  Weber  had  observed  to  be  the  average  time  occupied 
by  the  Icg-swiug  in  rapid  walking.  We  can  estimate  such 
periods  best  because  the  laws  of  our  physical  organism  make  it 
most  easy  to  mark  time  to  them  by  some  form  of  organic 
adjustment  or  motor  reaction.     The  value  of  this  period  is 
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variottfly  givea  by  different  experimcatalol>servers,  as  follows: 
Mach,  0.37s  sec;  Stevcus,  071  sec.;  Kolleit.  0.755  sec; 
Meihoer,  2.15  sees.;  Vierordt,  3-35  sees.  Of  these  uoty  two 
(0.71  and  0.755)  present  even  a  moderate  approxtmatiDti  to 
each  other  :  but  through  the  whole  series  runs  a  fairly  defined 
periodicity.  The  unit  of  this  rhythm  is  not  the  value  ordinarily 
a^igucd  lo  the  period  of  most  accurate  eslimatioD. — thrce-tiuar- 
ters  of  a  second — but  about  one-half  of  this.  All  the  subsequent 
members  of  the  series,  if  we  include  Vicrordl's  results,  which 
present  rather  the  indifference -point  at  which  the  tendencies  to 
over-  and  uDder-estimatioti  disappear,  embody  this  primary 
period.  It  seeius  probable,  therefore,  that  the  duration  mo^ 
accurately  estimated  is  one  including  both  phases  of  a  complete 
Tbythmical  chauge. 

As  10  the  .special  processess  of  adjustment  involved  in  the 
apprehension  of  temporal  quantities  there  is  probably  no  last 
word  to  be  said,  in  so  far  an  the  pheii>ju)ena  of  time-estimatioa 
are  not  necessarily  correlated  with  any  one  type  of  organic 
change.  Horn-icz  considers  that  all  the  rhythmical  functions 
of  the  body  serve  this  purpose  in  turn.— rMpiratian,  pulse, 
movements  of  the  legs,  jaws,  etc,  and  the  alleruations  in  larger 
rhythms  of  hunger,  sleep,  work  and  the  like.  The  immediate 
apprehension  of  time  is.  however,  to  be  understood  only  in  con- 
nection with  rhythmical  changes  in  the  organism  of  imcompar- 
ably  shorter  period  than  tha<ic  of  sleep  and  waking,  labor  and 
rest.  Of  these  shorter  rhythms  most  stress  has  been  laid  upon 
respiration  and  the  beating  of  the  heart.  Leumann  compared 
the  natural  rates  of  reading  verse  in  different  persons  with  the 
□omial  periods  of  their  pulses,  and  found  that  one  with  a  pulse 
of  cighty-&vc  beats  per  minute  read  one  hundred  and  seven 
metrical  feet  in  a  minute,  while  one  with  a  pul»  of  ninety- 
eight  read  at  the  rate  of  one  hundred  and  twenty-nine  feet.  He 
found  also  that  the  pulse  of  a  single  subject  changed  from 
seventy -seven,  when  scanning  one  hundred  and  thirteen  feet 
per  minute,  to  eighty-three  when  scanning  one  hundred  and 
jorty  feet.  With  changes  of  ihis  type  Leumann  coduccls  the 
mena  of  atieniion  %vdves.  and  what  James  calls  "the 
;a]  aliuti>entu^  of  t>ur  tiiue-.sense." 

cuu.xiders   the   time-sense  to  be  as  special  as  that  ot 

He  surmises  that  its  organ  is  to  be  found  in  the  mech- 

the  ear;    that  processes  of  accommodation  arc  set  up 

MS,  \-aryiiig  with  their  intensity,  duration,  etc.;  and 

the  phiises  of  such  adaptation  has  originated  the 

t  of  succcs»ion  and  duration,  analogous  with  the 

distance  aad  perspective  by  the  eye.     It  is  cjues- 

:  ear  is  an  attslogue  of  ^c  eye  in  this  regard, 

of  visual  space-perception  are  derivative  in  their 
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nature,  and  represent  certain  primary  Kuccessioiis  of  motor  xa- 
utions  involved  in  the  exploration  of  the  external  world.  But 
this  set  of  secondary  perceptions  is  exceedingly  well  organized 
and  independent  In  various  animal  types  it  presents  a  system 
of  senMiri-motnT  adaptations  organized  in  advance  of  individual 
experience  and  depeuding  upon  the  inherited  assimilative 
formula  of  the  organism  iisell".  Inhuman  perception  all  pro- 
nounced motor  interpretation  has  fallen  into  abej*ance  and  we 
depend  in  a  very  complete  fashion  upon  immediate  visual  sen- 
sation for  our  representation  of  space-relations. 

If  we  assume  the  ear  to  be  capable  of  analogously  becoming 
the  organ  of  lime- perception,  it  is  still  ouly  as  a  secondary 
tnechanism  the  changes  in  which  are  representative  of  certain 
primar>'  experiences  of  tension  aud  relea^.  Such  suUstitutiuu' 
iry  agencies  arise  only  in  virtue  of  the  greater  sensibility  or 
control  of  special  organs,  and  development  by  no  means  exists 
here  in  any  such  degree  as  characterizes  visual  space  perceplioii. 
Introspection  reveals  the  existence  at  every  poiui  of  wide-spread 
rhythmical  tensioub  aud  releases  in  the  organism,  as  the  accom- 
paniment of  all  attentive  time-estimadoa.  The  inhibition  of 
these,  or  the  contravention  of  their  phases,  means  the  mutila- 
tion of  our  lime- perception.  Whatever  may  be  the  possible 
fntore  development  of  auditory  fuuctiou  in  the  appreheiisiou  of 
time-values,  the  process  is  still  intimately  bound  up  with  these 
primary  sensations  of  tension  and  movement  themselves. 

In  so  far  as  the  element  of  organic  adjustment  is  concerned 
in  the  appearance  of  time-values  it  must  be  recogni?£d  that  this 
process  cannot  be  localized  in  a  single  mechaiiisu,  such  as  the 
ear,  without  presupposing  an  evolution  for  which  there  is  little 
empirical  justification.  The  estimation  of  time  is  in  no  way 
restricted  to  auditory  experience;  one  judges  as  readily, — if  not 
so  accurately — tlie  length  of  6a$hes  in  a  coast-wise  light  a£  the 
duration  of  toues  in  a  siren.  The  qualitative  content  is  indiff- 
erent,  and  the  variety  of  organic  adjustments  is  as  great  as  the 
numbei  of  setiscs  which  may  be  specifically  involved.  The 
essential  point  of  the  matter  lies,  not  in  the  quality  of  the  sen- 
sations or  character  of  mechanism  involved^  but  in  the  phenom- 
ena of  general  attentive  adjustment  common  to  all  these  proccs.ses 
alike.  The  root  of  the  matter  is  reached  by  Titcheuer  when  he 
says:  "When  we  try  to  discover  by  introspection  what  means 
we  have  used  for  our  comparison  of  two  durations  of  this  third 
kind  (one-balftn  three  seconds),  we  find  that  strain  intensities 
have  played  a  great  part  in  the  formation  of  the  judgment.  The 
strain  sensations  come  i,  from  the  expectant  attitude  of  the 
whole  body,  and  2,  from  the  adjustment  of  the  sense-organ  to 
the  5limnli  which  limit  the  intervals  to  be  compared.  We  esti- 
mate duration  in  terms  of  intensity:  the  more  imeusive  the 
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Strain,  the  longer  must  the  interval  have  been ;  the  less  the 
strain,  the  shorter  the  time."  ' 

The  process  of  rhythmic  integration  is  faDdamentally  in%-olved 
not  only  in  the  cKtimation  of  relative  daration  in  time  iutervats, 
but  also  in  the  otimerical  apprehension  of  serial  impressions 
bej'ood  vcrj-  simple  groaps.  Out  immediate  apprehension  of 
number  in  temporal  series  is  exceedingly  weak,  and  extends  at 
most  to  groups  of  half  a  dozen  member?.  If  the  rate  of  succes- 
sioa  be  sufficJenlly  low  counting  may  be  employed,  and  there 
is  then  no  limit  to  the  number  of  impressions  of  which  one  may 
keep  tally;  bat  this  is  in  no  sense  the  apprehension  of  a  series, 
Kacn  impression  is  perceived  and  named  sejiaratcly.  and  the 
process  involves,  in  addition  to  this,  only  a  memoriring  of  the 
final  name  tittered, — an  ordinal  tenn  which  becomes  a  symbol 
for  the  sum  of  the  whole  series. 

The  apprehension  of  a  serial  gronp  iswbolly  unlike  this.  We 
can  grasp  only  those  series  of  impressions  which  are  either  so 
simple  or  so  highly  co-ordinated  as  to  have  a  distinct  form  for 
OUT  consciousness.  Simple  groups  which  are  so  characterized 
extend  to  four  or  five,  possibly  half  a  dozen  individuals.  Be- 
yond this  we  fall  back  upon  the  process  of  rhythmizadon. 
the  result  of  which  is  to  extend  such  figuratios  to  larger 
and  larger  scries.  We  identify  iweniy-five  impressions  as  we 
identify  five;  when  the  series  is  increased  beyond  the  limits  of 
apprehension  as  a  group  of  individual  elements  we  can  estimate 
its  number  only  when  the  condilion.s  arc  such  as  to  allow  of  the 
substitution  of  groups  for  elements  as  units  in  the  process  of 
apperception.  What  we  recoguire  is  not  a  larger  number  of 
units  but  a  like  number  of  units  of  a  qualitatively  different  kind. 
They  are  such  as  we  call  "three-beat,"  or  "five-beat,"  or"two- 
fonrs-beat"  gronp.v  The  identification  of  the  unit-group  in  such 
a  case  is  as  immediate  and  secure  as  tlie  recognition  of  simple 
beats,  or  elements  of  any  kind.  Tbe  naming  of  the  whole  se- 
ries as  "ten."  or  "twenty-five"  or  "forty"  strokes,  is  a  .sec- 
ondary interpretation  of  the  significance  of  the  immediate 
apprehension.  The  form  of  tbe  "twenty-experience"  or  the 
"  forty-experience"  is  recognized  as  is  that  of  any  rhythmical 
sequence,  and  subsequent  anal>'sis  alone  translates  that  quali- 
tative series  into  numerical  values.  Without  this  rhythmical 
emphasis  and  grouping  such  estimation  would  be  absolutely 
impossible.  The  scope  of  this  temporal  consciousness  depends 
upon  the  complexity  of  the  units  which  enter  into  it.  "  Forty 
strokes  might  (.then)  be  remembered  as  a  whole,  and  identified 
without  error  when  repeated,  provided  the  mind  grasped  ifaem 
in  five  sub-gronps  of  eight,  or  in  eight  sub-groups  of  five  strokes 


each.  When  no  grouping  of  the  strokes  beyond  making  couples 
of  them  by  the  attcniion  was  allowed— and  practically  it  was 
found  impofwible  not  to  group  lliem  in  at  least  ihis  simplest  of 
all  ways — sixteen  was  the  largest  number  that  could  be  clearly 
apprehended  as  a  whole."  '  The  particular  number-groups  ap- 
prehended with  the  greatest  ease  are  those  most  readily  sub- 
divisible  into  rhythmical  units;  the  most  difficult  are  the  prime 
numbers,  "Series  of  4,  6,  8,  16  were  more  easily  identified 
thao  scries  of  10,  12,  14, 18.  The  tatter  could  hardly  be  clearly 
grasped  at  all.  Among  odd  nuinberi,  3,  5.  7,  were  the  series 
easiest  caught;  next,  9,  i^;  hardest  of  all,  11  and  13;  and  17 
WIS  impossible  to  apprehend. ' ' ' 

Such  a»ditor>'  series  cannot  be  grasped  at  all  if  their  succes- 
sion falls  below  a  certain  rate,  for  beyond  this  limit  the  human 
consciousness  has  no  capacity  for  rhythmical  integrations  of  its 
impressions.  When  their  succession  rises  above  a  certain  other 
superior  limit  the  numerical  appreheasiou  of  the  series  of  im- 
pressions again  becomes  confused,  for  while  the  rhythmic  form 
still  persists,  the  number  of  elements  which  are  crowded  into 
each  simple  group  can  no  longer  be  discriminated.  The  range 
of  rates  within  which  such  rhythmic  integration  is  manifested 
ifl  combination  with  clear  discrimination  of  constituent  sounds 
lies  between  two  seconds  and  one-tenth  of  a  second.  The  most 
favorable  rate  appears  to  be  slightly  more  rapid  than  thai  in- 
stinctively adopIe<l  in  free  riiythniical  tapping.  This  is  due. 
I  believe,  to  a  difference  in  the  mechani-sm  of  accompanimeut 
in  the  two  caws.  The  muscle  system  employed  in  beating  out 
a  rhythm  with  the  finger  presents  a  greater  inertia  than  is  in- 
volved in  accompanying  a  sensory  series  by  motor  discharges 
which  affect  only  certain  parts  of  the  vocal  apparatus. 

The  limits  of  our  capacity  for  estimating  temporally  ex- 
tended periods  or  numerical  series  are  to  be  looked  for  in  the 
physiological  taws  which  condition  motor  discharges  on  the  one 
side,  and  make  it  po^iblc  or  impossible  for  ns  to  imitate  the 
objective  series  by  a.  system  of  organic  strains;  and  on  the  other 
band,  in  the  limits  placed  upon  our  discrimination  of  refined 
experiences  of  strain  due  to  percept  ion- reflexes  taking  place  i:i 
some  pan  of  the  bodily  organism. 

'  IlieUe.  aamaied  by  jBinea:  Psycliology,  I,  Cap.  XV,  p.  613. 
•CJlp.  ri/..  p.613. 
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To  Dr.  Edward  L.  Thornditc,  of  Colnmbia.  belongs  the 
honor  of  having  first  takeit  the  monkey  into  the  psychological 
labonitor>'.  He  experimented  for  5c\'cral  months  with  llirce 
Ctbus  monkeys  froin  South  America.  His  methods  and  work 
have  been  made  a  starting  point  for  tbc  followioK  studies-  In 
my  experiments  two  Afacacus  thesm  monkeys  from  India  have 
been  used.  Thi»  species  is  peculiar  in  that  it  is  a  connecting 
link  between  monkeys  and  baboons.  It  is  a  favorite  among 
trainer.-;,  and  is  regarded  as  very  intelligent,  though  not  so  in- 
telligent as  the  Ctbus.  No  extensive  studies  have  yet  been 
made  of  it  from  the  standpoint  of  psychology.  Cuvier.  how- 
ever. gi%'es  a  charming  story  of  a  mother  Mafaais  rkrsus  and 
her  young.  Not  having  access  to  the  original  report,  I  have 
translated  il  from  Rrehni,  and  the  tranMation  will  be  fi:>und  in 
the  appendix  to  this  paper.  So  far  as  I  know  his  is  the  only 
careful  study  yet  made  of  any  of  the  psychical  qualities  of  the 
riestis.  thou(>h  there  are  extant  many  scrapes  of  information 
concerning  them  of  more  or  less  scientific  valoe. 

1  wish  here  lo  thank  President  G.  Stanley  Hall  for  suggest- 
ing the  inv^tigatton  and  for  valuable  assii^tance  in  procuring 
ttie  literature  of  the  subject.  I  on-e  acknowledgment  to  Dr.  £. 
C.  Sanford,  likewise,  for  numerous  suggestions,  and  assistance 
ID  procuring  .iiid  nrrangiti)^  of  apparatus,  and  for  help  and 
11  both  in  the  experinienis  and  in  the  evaluation  of  them. 
so  lo  thank  Mr.  Wilson,  the  Librarian  of  the  Univer- 
'saisUnce  rcixlered  in  the  tibr&ry,  Dr.  Hodge  for  the 
fine  camem,  and  many  others  for  \-aIuable  assistance 
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MirriioDS  of  Seccring  Data. 

tdcd  the  methods  of  si-uAying  animal  psychology 

«:  (tl  the  natural  me i. bod.  consisting  in  csrefol 

tobser^atioDS  of  Ibc  Siet^fc  of  an  animal.     In 

oog  Hnber,  Moggricf&fe  »»*  McCook  on  ants, 
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birdB,  Kiguier  on  insects,  and  Mill  on  our  domes- 
UK]  C2)  the  f:xperitnciital  method,  which  coti»i»t» 
in  pulling  a  question,  and  subjecliiig  the  animal  to  such  cou* 
ditions  as  n'ilf  favor  the  perfonnance  of  activities  that  shall 
contribute  material  for  answering  the  question  asked,  While 
the  classification  is  a  correct  one  I  desire  to  divide  still  further, 
and  to  indicate  five  methods  of  studyhiK  the  characterijitics 
and  capacities  of  animals.  Kach  has  it.s  advocates,  aud  valua- 
ble results  ha%'C  been  obtained  by  all  of  thtra.  Some  render 
oaly  qualitative  data,  others  botli  qualitative  and  quantitalive.. 

( 1 )  Frre  observation  0/  animah  in  thfir  native  habitat.  Dis- 
ciples of  this  plan  arc  to  be  found  in  Ernest  Scton  Thooipson, 
W.  J.  Long:,  Paul  tlu  Chaillu.  John  Burroughs.  Lubbock.  Au- 
dnboQ  aud  Forel.  The  first  four  of  these  are  literary.  While 
Uwy  attetnpt  careful  observation  of  the  animals,  they  do  not 
hesitate  to  read  into  them  all  isorts  of  feelings  and  mental 
capacities,  surpassed  only  by  the  fertile  imagination  of  Uncle 
Renins.  The  method  from  a  literary  staiidpuint  fully  commends 
itwlf,  but  such  studies  must  not  be  niistalien  for  science.  If  the 
method  is  to  add  anything  to  the  stock  of  human  knowledge 
the  literary  observer  must  take  the  greatest  care  to  Iceep  the 
foundation  of  his  work  entirely  within  the  field  of  truth.  But 
adding  to  the  sum  of  buman  knowledge  is  not  the  only  out- 
come of  study  worthy  of  attainment.  The  literary  observers 
ate  adding  a  rich  fund  to  the  sum  of  human  sympathy  and  iti- 
tercst,  aud  that  is  enough  so  long  as  in  making  that  addition 
fundamentally  false  cunceptiuns  of  lite  real  animal  life  are  not 
inculcated. 

But  from  a  purely  .scientific  standpoint  also,  this  method  can 
be  made  to  bear  first-elss*  fruit  It  has  the  advantage  of  see- 
ing the  ical  animal  in  his  natural,  unhampered  reactions.  Lub- 
bock and  Forel  studied  the  smaller  animals  and  insects  in  this 
way.  It  13  an  easy  matter  to  bring  whole  colonies  of  these 
under  direct  obseri-ation  and  yet  to  leave  them  much  of  their 
native  freedom.  The  larger  animal.':  cannot  well  be  .studied  by 
this  method.  It  can  hardly,  save  for  the  Soweist  forms  and 
tmaller  animals,  ever  be  moie  than  qualitative  in  its  results, 
though  Lubbock  has  demoustrated  that  for  ants,  bees  and 
wasps  the  method  can  be  made  to  yield  both  qualitative  and 
quantitative  results. 

(a)  Thf  second  method  \s.  Si^Xy  presented  by  Wesley  Mills  in 
XtXA  Animal  Infetligencc.  p.  7.  A  single  quotation  from  him 
with  reference  to  the  study  of  a  dog  will  give  a  fair  idea  of  the 
nielbod  which  he  proposes  and  uses. 

"Not  only  is  it  necessary  in  order  to  understand  the  indi- 
vidual dog  to  begin  with  him  at  his  bitth  and  to  follow  bis 
history  throughout,  but  such  a  course  is  essential  for  the  com- 
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prehension  of  the  nature  of  dogs  in  general,  and.  personally.  I 
am  deeply  convinced  of  the  importance  of  such  iiivesligatians. 
after  having  beeu  engaged  in  them  for  M>tue  years."  In  other 
words  the  young  animal  ts  to  be  studied  rather  than  the  adult, 
bat  the  sltidy  is  to  comprehend  hts  gradual  development  as 
Well  as  his  reactions  in  his  natural  environment.  "When  siich 
studies  are  carried  out  on  representatives  of  different  groups  of 
animals,  and  oa  dificrent  breeds  or  individuals,  one's  concep- 
tion of  the  true  nature  of  animal  intelligence — or.  to  use  a  more 
.comprehensive  term,  the  psychic  life  of  animals — is  vastly  wid- 
ened and  altogether  more  correct  in  every  respect." 

The  method  is  invaluable  in  a  study  of  instincts,  individual 
diflferences,  growth,  development,  and  the  influences  of  en- 
vironment. No  other  methods  can  hope  for  results  more  sig- 
nificant for  genetic  psychology  and  education.  The  stages  of 
dcvelopmcut  can  here  be  seen  to  pass  along  from  germ  to 
maturity  in  very  rapid  succession.  Vet  attempts  to  carry  its 
results  over  into  the  realm  of  human  activities  are  always  to 
be  guarded  with  great  care.  If  students  of  animals  are  always 
in  danger  of  reading  their  own  processes,  nnduly.  into  the 
animals  that  they  study,  those  that  apply  the  results  of  such 
studies  10  human  cuiiditious  arc  similarly  hable  to  read  animal 
conditions  into  the  psychic  life  of  man.  It  will  be  recalled  that 
Comeiiius,  probably  mure  than  any  one  else,  in  this  way,  made 
nature  the  criterion  of  methods  in  a  somewhat  characteristic 
pedagogical  scheme. 

However  valuable  this  method,  it  lias  its  limitations.  While 
it  brings  out  what  the  yonng  animal  rfivj  it  omits  both  what  it 
and  the  adult  ean  dc.  Only  a  limited  variety  of  auimals  cau  be 
so  studied  at  all,  and  a  .still  more  limited  number,  while  react- 
ing unhampered  by  human  hand  In  their  relation  to  their  nat- 
ural parents.  The  method  has  been  .succes-sfully  applied  in 
studies  of  chicks,  kittens,  puppies  and  Mjuincls. 

{3)  Training.  This  method  is  presented  by  P.  Hachet- 
Souplet  in  his  Examcn  Psyckdogiquc  dcs  Animaux.  He  pro- 
poses to  study  the  animal  by  training  it.  holding  that  rational 
training  multiplies  for  the  animals,  especially  for  the  superior 
animals,  that  is  lo  say  the  most  interesting  ones,  the  occasions 
for  bringing  into  pUy,  before  the  observer,  their  intellectual 
and  instinctive  faculties,  enabling;  him  not  only  to  arrive  at 
sigiiificaiU  cnucUisions  hut  easily  to  verify  them.  The  animal 
is  to  be  brought  by  repetition  to  such  a  stage  that  he  shall 
Icnotv  by  a  verbal  order  or  by  a  gesture  from  the  trainer  just 
what  he  is  to  do.  Thus  we  have  the  animal  studied  in  action. 
The  method  reveals  but  little  beyond  the  powers  of  memory 
and  association.  Hachet-Souplct  proposes  thai  animals  be 
classified  on  the  basis  of  psychic  capacities  and  that  stiscepti- 
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bility  to  training  be  taken' as-iihe  proper  criterion  for  dcter- 
'  mining  mental  capabilities.  Oa.'.this  basis  he  makes  three 
I  dax^es  of  auimats.  (i)  Those  cajiabli:  of  being  persuaded  lo 
perform  their  parts.  Such  are  said  to  ak;t  chiefly  through  in- 
telligence. (3)  Those  which  cannot  o&M>cu.-jade<l  but  must 
be  coerced.  These  are  said  toad  through  msimct,'  (3)  Those 
Id  which  excitation  only  impassible.  They  posstss, c^'idently, 
neither  intelligence  nor  instinct,  they  are  aimply  cx.citablc  and 
live  wilhoat  psychic  direction,  only  by  repetition  of  Tiij'sical 
and  chemical  phenomena,  which  determine  and  continue  thair- 
nmrition  and  reproduction.  If  raemory  and  a.ssociation  wtrc 
the  only  signs  of  iiilelltgence  thi»  scheme  for  the  clnssificntioa 
of  the  psychic  faculttcb  would  be  complete  though  very  gen- 
eral. To  say  the  lea^t  the  sdieme  is  ingenious  and  deserves 
serious  consideration, 

(4)  /•rce  observaiicH  of  animals  in  (aplivity.  This  method 
was  employed  by  Cuvier,  Romanes  and  Garner  in  their  studies 
'Of  monkeys.  Probably  no  other  method  suffers  so  great  Itmi- 
tatioros.  The  caged  animal  often  ceases  to  be  himself.  He 
varies  from  insipid  taniene&s  and  moroseness  to  wild  excite- 
ment, and  is  in  several  way.s  very  different  from  what  he  is  in 
lis  larger  freedom.  The  method  is  in  reality  but  an  applica- 
tion of  the  first  method  described  above  to  a  single  case  of  the 
one  yet  to  be  described.  It  is  a  free  observaliuii  of  an  animal's 
reaction  to  a  single  kind  of  apparatus — the  cage.  Those  em- 
ploying the  method,  for  the  most  part,  have  observed  loosely 
and  have  interpreted  rather  liberally.  The  method  is  only  semi- 
scientific,  and  the  rMults  that  have  been  obtained  have  not 
■Iways  been  very  reliable.  Such  expressions  as  '  'A  great  many 
limes."*  "A  great  many  moakeys,"  etc.,  are  too  loose  for  sci- 
entific use.  Studies  011  this  plan  have  ascribed  to  the  animals 
|i|)b«er\'ed  all  sons  of  capacities.  In  addition  to  loose  observa- 
vtion,  Mr.  Romanes  has  unfortunately  given  credence  lo  many 
I'ltories  by  hunters  and  other  untrained  persons  where  the  de- 
tails of  the  stories  were  wholly  omitted.  Verj'  often  when  one 
has  the  full  situation  the  wonderful  achievements  of  the  animal 
drop  to  the  level  of  the  common- place.  The  reader  will  fiud 
t«uch  an  illustration  in  my  report  of  the  monkey's  reaction  to 
the  trees,  given  in  the  next  section.  Besides  the  fad  of  im- 
perfect observation  the  ordinary  ob.server  is  prompted  by  an 
inordinate  desire  to  exalt  ihi;  powers  of  his  "  pet  dog  Solomon," 
a»d  make  him  appear  as  wonderful  as  possible.  But  when  put 
to  careful  test  the  wisdom  of  *'  Solomon  "  is  often  found  tu  fall 
below  the  level  of  that  of  the  ordinary  cur.  Among  the  stu- 
dents who  have  ascribed  undue  value  to  these  current  stories 
of  atumal  intelligence,  the  mostprouiiuent  areHouzeau,  Liud- 
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say,  Romanes;  and  W«ir.  TInc'^rcKt  Darwin  himself  has  not 
wholly  escaped  this  teiidtlV:?'-  ■: 

Wc  would  commcjulJtlTlRKicthtJi]  as  a  partial  one.  but  like 
other  melhods.  it  pSi«^_s'.tlie  checks  mid  control  lesis  of  other 
niclhod.s  to  kecti'it'tA-ttic  straight  and  narrow  way.  I  count 
it  a  poor  hgctliW'but  one  by  no  means  to  be  wholly  aban- 
doned.^..-,.   ;. 

(si  •^•^(^'"Hcw/'a/.  This  method  consists  essentially  in  sab- 
i«flti|i^llie  animal  to  fixed  or  controllable  conditions,  and  in 
_  .••.n'^iTnK  its  qtialitalivc  and  quantitative  reactions.  Lloyd  Mor- 
•.'•  'Ij^n,  Kline,  Sniall,  Tlioriidikc,  and  others,  as  is  well  known, 
**.  'have  employed  this  method  somewhat  extensively.  By  way  of 
example,  it  may  be  well  to  present  hcrt-  Thomdike's  explana- 
tion of  the  method,  when  dogs  and  cats  were  the  subjects. 

"  By  this  method  of  experimeniatjou  the  animals  are  put  in 
sitnatiuns  wbicli  call  into  activity  their  mental  functions  and 
permit  them  to  be  carefully  observed.  One  may,  by  following 
it,  observe  personally  more  intelligent  acts  than  are  inclnded 
in  any  anecdotal  collection.  And  this  actual  vision  of  animals 
in  the  act  of  using  their  minds  is  far  more  fruitful  than  any 
amount  of  histories  of  what  animals  have  done  without  the 
history  of  how  tliey  did  it.  But  besides  offering  this  oppor- 
tuaity  for  purposeful  and  systematic  obser^'ation,  our  method 
is  valuable  because  it  frees  the  animal  from  any  influence  of 
the  observer.  The  animaVs  behavior  is  independent  of  any 
factors  save  its  own  hunger,  the  mechanism  of  the  box  it  is  in, 
the  food  outside,  and  such  general  matters  as  fatigue,  indtspo- 
sitioa,  etc.  Therefore  the  work  done  by  one  investigator  may 
be  repeated  and  verified  or  modified  by  another.  No  personal 
factor  is  present  save  in  the  observation  and  interpretation. 
Again,  our  method  gives  some  very  important  lesulls  which 
are  quite  uninfluenced  by  any  personal  factor  in  anyway.  The 
curves  showing  the  progress  of  the  formation  of  assoctatioos, 
which  me  obtained  from  the  records  of  the  limes  taken  by  the 
animals  in  successive  trials,  are  facts  which  can  be  obtained  by 
any  observer  who  can  tell  time.  They  aie  absolute,  and  what- 
ever can  be  deduced  from  them  is  sure.  So  also  the  question  of 
whether  an  animal  does  or  does  not  form  a  certain  association 
requires  for  au  auswei  no  higher  qualificatiou  in  the  observer 
than  a  pair  of  eyes.  The  literature  of  auimal  psychology  shows 
so  uniformly  and  often  so  sadly  the  influence  of  the  pereooal 
equation  that  any  method  which  can  partially  eliminate  it 
deser\-esa  trial.'' 

If  tbe  trials  are  continued  for  some  time  one  has  a  large 
element  of  training,  and  the  method  comes  to  have  a  great 
d«al  in  common  with  method  four.  With  this  method  is 
afforded  opportunity  to  study  as.'^ociation,    memory,  imagina- 
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tion  the  senses,  powers  of  generalization  and  reasoning,  besides 
individual  differences  and  cdiicabiiity.  We  get  here,  as  in  the 
method  of  traiiiiug.  not  so  much  wliat  the  animal  i/ms  do  in  his 
native  environment  as  what  he  is  capable  of  doing  under  some- 
what artiGcial  couditioQM.  It  alone  can  fniuish  opportunity  for 
anything  like  exact  qiianlitative  work,  while  it  possesses  all 
the  advantages  uf  traiiittig  so  far  as  repetitions  and  critical  ob- 
servations aie  concerned.  Its  limitation  is  to  be  found  chiefly 
in  this,  that  it  loses  the  native  activities  of  the  animals  and 
does  not  nse  the  signs  ordinarily  employed  in  training  by  pcr- 
5ua.<iioii  without  the  sliiiitihts  of  food. 

One  of  the  great  difficulties  in  the  employment  of  this 
method  is  that  of  ^e^ccti^K  tt-sts  and  apparatus  properly  related 
to  the  character  of  the  animal  studied.  Talcing  only  such 
activities  as  are  wholly  natural  to  the  animnl,  and  such  ap- 
paratus as  is  easiest  for  him  to  operate,  makes  his  reactions  very 
simple,  and  the  test  fails  to  bring  out  his  possibilities.  On  the 
other  baud,  the  tests  selected  must  rot  he  too  far  removed 
from  the  field  of  his  natural  activity,  for  in  such  ca.ses  the  ani- 
mal is  often  completely  baffled,  and  only  the  most  limited  re- 
sults are  obtainable.  The  animal  may  appear  stupid  because 
the  lest  is  unsuitable,  and  thus  he  easily  misjudged. 

The  highest  possible  knowledge  of  an  animal  is  hardly  to  be 
reached  by  the  employment  of  any  one  of  these  methods.  The 
methods  are  not  equally  applicable  to  all  animals.  Vet  there 
isever>'  rtason  for  believing  that  if  all  are  employed  upon  the 
same  animal,  as  far  a.s  passible,  we  shall  arrive  at  a  more  com- 
plete undcrstaoding  of  him.  Not  opposition  to  one  method  or 
uodue  emphasis  upou  another,  but  a  reasonable  use  of  each 
within  the  just  limits  of  its  applicability,  should  be  the  prac- 
tice of  the  student  of  comparative  psychology. 

Methods  op  Interpreting  Data. 

Wuudt  sets  forth  two  poiuts  of  view  in  animal  psychology.' 
"We  may  set  out  from  the  notion  of  a  kind  of  comparative 
physiology  of  mind,  a  universal  history  of  the  development  of 
the  mental  life  in  the  organic  world.  Then  the  observation  of 
animals  is  the  more  important  matter  ;  man  i«  only  considered 
as  one,  though  of  course  the  highest,  of  the  developmental 
stages  to  be  examined.  Or  we  may  make  human  psycholoyy 
the  pritjcipal  object  of  investigation.  Then  the  expression  of 
mental  life  iu  animals  wilt  be  taken  Into  account  only  so  far  as 
they  throw  light  upon  the  evolution  of  consciousness  iu  man." 
Wuudt  pursues  the  second  of  these  courses,  aud  insists  that 
"  not  the  least  advance  can  be  made,  either  iu  the  psychology 
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of  a  paiticular  anitnal  or  io  tbat  of  tlie  animal  kingdom  with- 
out starting  out  from  the  facts  of  ttie  human  conscioustiess. " 
In  spite  of  all  the  warnings  against  reading  our  own  powers 
and  processes  into  the  lower  animals,  when  we  undertake  to 
study  their  psychic  phenomena,  I  am  not  certain  but  that  that 
very  thing  is  iieces.sary.  within  limits,  iu  all  fruitful  studies  of 
the  mental  life  of  animals.  Hut  the  careful  student  of  human 
and  animal  tniuda  will  avoid  prematurely  concluding  that  be- 
cause  he  finds  the  mental  factors  and  proces-ses  thus  and  so  in  ■ 
one  of  these  great  fields  of  invest igatio a.  they  ucccssahly  obtain  ^ 
in  the  other  in  the  same  relation.  The  schematized  evolutioual 
life  of  animals  possibly  applies  to  man.  But  direct  and  unhesi- 
tatinii  application  should  t>e  questioned. 

Again,  the  camp  of  comparative  psychologists  divides  on  the 
application  of  the  l.ex  parsimeniae  in  the  interpretation  of 
their  data.  There  can  be  no  doubt  but  that  llie  applicatiuu  of 
the  law  is  a  virtue  and  its  rejection  a  vice.  In  practice, 
there  are  on  the  one  liaud  extremists  who  ascribe  to  animals, 
with  an  almost  pitiful  blindness,  and  without  limit,  all  sorts  of 
human  and  angelic  powers;  on  the  other  band,  there  are  other 
extremists  who  reduce  every  mental  process  of  the  animal  to  a 
common  level  in  lowest  terms — tiopisras,  instincts  and  associa- 
tions. The  former  are  virtually  vicious  and  the  latter  are  vic- 
tiro.s  of  their  vtnue.  In  the  one  camp  wc  find  steeped  more  or 
less  iu  the  vice.  Romanes.  Weir,  Garner,  and  Mills;  in  the 
other,  Wuudt.  Morgan,  Thortidike  and  l.oeb. 

As  in  many  other  cases,  the  true  practice  is  in  all  probability 
to  be  found  between  that  of  the  extremists.  My  sympathies  lie 
nearer  to  the  "victims  of  the  virtue;"  nevertheless,  it  seems  to 
me  that  we  mnst  not  concede  that  the  mental  processes  of  the 
animal  are  so  uolike  human  processes  as  to  be  absolutely 
simple. 

If  in  any  class  of  animals  one  can  be  shown  to  imitate,  re- 
member, invent  or  reason,  then  fi  complex  reaction  of  any  one 
of  the  class  cannot  safely  be  explained  without  reference  to  this 
possible  process  as  a  part  of  the  complex.  Over-simplicity  is 
the  rock  of  danger  to  the  over-pa rsimouio us. 

General  Odservattons. 

My  first  monkey,  a  male  Maeacus  rhesus,  arrived  Oct.  15. 
The  female  came  about  one  month  later,  The  male  was  said 
to  be  about  ci^Ut  months  old.  and  the  female,  twelve.  Jack  is 
ttKire  ner\'ous  than  his  mate,  Jill.  His  nervous  mechanism  is 
set  ofi  by  little  noises  and  thrcatenings  which  pass  entirely  un- 
noticed by  Jill,  Shipping  had  greatly  frightened  him.  He 
sprang  about  the  cage,  threateuiug,  aud  uttering  a  loud  call  by 
ones,  twos,  threes  aud  fours.     This  call  or  scream  is  bard  to 
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represent  by  letters  or  the  liuuian  voice,  but  it  is  appioachcd  by 
haruuk.  It  appeared  to  be  prompted  by  a  feeling  of  loneliDess, 
lostness,  strangeness  and  hunger,  and  to  be  given  as  a  call  to 
learn  the  wbereaboutsof  others  of  his  kind.  As  acagcc]  animal, 
his  social  instincts  do  not  appear  to  be  very  highly  developed, 
though  in  its  natural  habitat  the  species  plays  and  goes  forag- 
ing iu  bands.  The  calls  were  most  vigorous  011  the  first  and 
second  days  and  almost  wholly  di.sappcared  in  about  a  week. 
WTiilc  experimenting  he  has  given  the  call  a  few  tiiues  with 
apparently  no  other  stimulus  than  hunger.  The  frequency  of 
t^Ric  calls  can  be  judged  from  two  ten-miniile  records:  Oct.  17, 
It  times:  Oct.  18.  i;^  titues. 


JILL. 


JACK. 


When  a  live  frog  was  throwu  into  ihe  cage,  he  grabbed  it 
bat  let  it  go  immedtatelyand  .sprang  to  his  perch.  He  appeared 
to  be  taken  by  surprise,  and  was  not  really  afraid  of  it,  for  he 
returned  ioinjediately.  caught  it  up  and  pulled  it  to  pieces  using 
both  hands  and  teeth  in  the  process.  He  did  not  appear  to 
io  it  as  if  destroyiug  an  tuemy,  hut  as  a.  mere  feelingless 
basiness  matter,  as  if  it  were  something  that  ought  to  be 
done  and  he  did  it.  If  he  had  any  fccliog  about  it,  it  did 
not  betray  itself.  His  face,  like  that  of  a  baboon,  for  indeed 
be  is  very  baboon-like,  is  almost  totally  expressionless.  To 
me,  it  has  as  yet  but  two  formit:  one  with  the  mouth  closed 
and  one  with  the  mouth  opened.  The  latter  occurs  when  he 
crotiches  and  threatens  or  tries  to  bluff  one,  and  when  he  sees 
food  and  apparently  thinks  how  good  it  would  ta:5te.     I  believe 
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that  much  of  the  tuoukcy'ft  expressions  of  triutapli.  villainy, 
jealousy,  anger  aud  lisibiltty  aretilher  in  the  manner  and  speed 
of  limb  and  body  movement,  or  in  the  %'iscera  of  Ihc  obsen.'ers 
who  read  into  them  a  feeling  like  that  which  they  suppose  they 
would  have  under  similar  circumstances. 

These  moukc>-s  show  fright  by  hasty  spriugs  in  the  cage,  or 
by  running  and  looking  back  when  loose  in  the  large  room. 
When  baffled  in  an  attempt  to  open  a  box  for  food  Jack  walked 
away  uttering  a  mild  audible  sigh,  htt/euwh.  Surprise  is  shown 
by  a  quick  jerk  of  the  body:  anger,  on  the  part  of  the  male, 
at  the  collar,  by  quick  jerky  efforts  to  bite  or  tear  it,  and  curi- 
osity, by  gentle  peeps  and  lifliiig  an  object  np  with  extended 
hand.  He  did  this  with  n  rattle  box  put  inta  the  cage  :  and, 
again  with  a  paper  sack  containing  a  small  snake,  of  which  he 
was  afraid,  yet,  curiosity  led  even  to  tearing  a  peep-hole  in  the 
bottom  of  the  sack,  through  which,  with  much  caution,  he  of- 
ten looked  at  his  hereditary  enemy. 

The  gnawing,  which  was  considerable  at  first  and  continues 
to  some  extent,  appears  to  be  prompted  by  the  instinct  of  es- 
cape, and  leads  him  to  lay  hold  wherever  there  is  good  gnaw- 
ing. Some  of  the  gnawing  was  done  about  the  door.  I  thiuk 
it  is  safe  to  assume  that  if  gnawing  at  any  point  had  brought 
release,  gnawing  afterwards  would  have  appeared  to  be  much 
more  purposive- 

They  have  shown  no  signs  of  play  iu  any  way.  They  take 
life  seriously.  When  I  first  saw  Jack  springing  up  and  down 
on  the  pan  in  the  bottom  of  the  cage  I  was  half  inclined  to  take 
it  as  a  play  manifestation.  But  he  afterward.s  did  the  same 
thing  on  the  top  of  a  box  into  which  he  was  failing  to  make 
his  way.  It  appeared  to  be  a  sort  of  useless  effoi I  at  just  doing 
anything  to  get  into  the  box  or  get  out  of  the  cage. 

When  a  newt,  which  looks  something  like  a  suake,  was  put 
into  tlie  cage  the  monkey  showed  no  fear  of  it.  He  did  not 
tear  it  to  pieces,  as  be  did  the  frog,  but  rolled  it  between  his 
palms  uiaay  times,  and  at  last  bit  it  through  the  head  aud  threw 
it  down. 

Jack  EiDd  a  pigeon  were  equally  frightened  at  each  other 
wlieii  in  the  cage  together.  Yet  at  limes  he  would  swing  down 
from  the  wire  or  perch  as  if  to  touch  or  grab  it,  but  at  the  same 
time  revealed  his  fear  of  it. 

A  fid!  grown  cat  brought  into  the  room  showed  no  fear  of 
the  monkeys  whatever,  but  they  were  desperately  afraid  of  it. 
They  produced  the  "  «^«-«-va'"  sounds  in  profusion,  sprang 
into  the  windows,  aud  sought  the  farthest  corners  of  the  room, 
even  cugaging  iu  a  mutual  spat  for  vantage  places  of  safety.  On 
the  following  day  when  they  were  turned  out  of  their  cages 
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tbey  climbed  iuto  tb«  wiudows  aud  looked  about  «ver>'wli«r« 
for  the  cat. 

I  had  been  told  that  Dr,  Thonidike  kepi  bis  iiioukeys  from 
totichins:  tbings  by  putting  a  ball  of  cotton  batting  on  thetii. 
Accordingly  I  cwered  a  pear  almost  complclely  with  cotton, 
pinning  it  fast  with  pieces  of  toothpicks  and  ptilling  the  cotton 
out  in  a  flnffy  ball.  I  threw  it  into  the  cage.  Showing  no 
iiyn  of  fear  wliattjver,  he  tore  away  the  cotton  with  hnnds  and 
t««tb,  and  ate  and  pulled  ulteruately  until  the  pe&r  was  com- 
pletely eaten, 

On  Oct.  20,  I  tied  a  rope  to  the  end  of  Jack's  Utile  chain, 
and  fastened  the  rope  to  a  large  po-st  in  the  center  of  the  room. 
After  many  accidents  1  succeeded  in  getting  him  properly  tetb< 
ered.  He  ran  across  his  circular  area  of  action  receiving  many 
jerks.  But  he  profited  by  this  and  learned,  except  when  scared. 
10  avoid  the  jerking  by  carrying  a  foot  of  slack  iu  his  chain  a-s  he 
lau  about  or  walked  erect.  He  often  paced  thus  along  an  arc 
of  hi.s  circle  until  some  twenty  feet  from  his  cage  wheu  he 
tnrned  and  ran  back  erect.  But  being  frightened  he  broke  the 
book  at  the  collar  and  gained  his  larger  lieedom.  This  free- 
dom he  has  retained.  When  I  waved  a  stick  toward  him  he 
ran  back  to  the  cage.  Wbcu  the  door  of  the  cage  is  opened 
be  usually  goes  in  at  once  of  his  own  accord.  At  a  motion  of 
my  hand  or  at  my  calling  "Get  down.  Jack,"  he  gets  down 
from  a  case  or  out  of  a  window,  especially  if  be  sees  that  I  am 
certain  to  approach  if  he  does  not  do  it.  If  1  pretend  to  be  at 
work  and  order  him  down  in  an  ordinary  tone  of  voice,  without 
cbaoging  emphasis  or  inflection,  he  pays  no  attention.  The 
monkeys  have  given  no  sign  that  they  know  Iheir  names. 

Tbc  sounds  produced  by  the  male  are  the  loud  hyunkh  and 
the  softer,  kueifwh,  an  expulsion  of  breath  tlirough  mouth  and 
nostrils,  a  blowing  of  air  out  between  the  loosely  held  lips, 
and  a  grinding  or  a  gritting  of  the  teeth.  These  last  seem  to 
have  no  well  defined  purpose.  All  my  efforts  to  reproduce 
these  vocalizations  have  utterly  failed  to  call  out  any  response 
from  them,  The  nostril  and  mouth  expulMion  I  presume  is 
the  one  represtented  by  Mr,  Gamer  by  the  formula,  nqti-u-w. 
It  is  uttered  mast  frequently  when  food  is  displayed  aud  while 
eating,  but  may  accompany  disturbance  by  the  keeper  or  by 
visitors.  Tbc  30UDd»  of  the  female  arc  a  loud  call,  correspond- 
ing to  the  male's  An'K/rjf,  resembling  the  call  of  the  woodpecker; 
a  softer  sonnd  closely  resembling  the  mew  of  a  cat;  the  nijn-u-w; 
blowing  between  the  loo.scly  held  lips;  a  baboon-like  growl 
ultered  when  I  kicked  violently  at  her  as  if  to  strike  her,  and 
8  high  pitched  screech. 

In  the  early  part  of  their  larger  freedom  they  spent  much 
time  sitting  in  the  windows.     They  appeared  interested  in  the 
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atreet  cais  acd  wagons  that  passed  aloug  tbe  street  at  the  other 
side  of  the  campus  &ad  «iijoyed  the  warm  3uu3hine.  Later, 
I  cut  and  set  up  three  small  trees  in  the  rtmin.  They  showed 
no  interest  in  the  trees  iiiitil  they  began  to  bear  bits  of  fruit  and 
bread.  Here  their  iufttinctivc  skill  and  ingenuity  in  Retting 
food  from  ibe  im'st  iuaccc^ible  tip*  of  branches  was  of  especial 
interest.  Tliey  seemed  to  scan  the  limbs  and  plan  long  before 
reaching  the  limb  where  food  had  been  placed,  whether  to  bend 
the  limb  around  to  a  stronger  one  or  to  follow  il  to  the  end  and 
drop  to  the  Soor  or  6wiug  back  to  the  limb  aad  pass  down  the 
trunk.  When  food  was  placed  ou  a  strong  limb  that  exleuded 
several  feet  to  one  side  and  prewwd  against  the  ceiling,  Jaclc 
cliailicd  part  way  up,  then  backed  out  and  went  to  au  adjoining 
limb  where  he  seemed  to  examine  the  situation  in  order  to 
determine  the  best  line  of  attack.  After  examining  from  two 
places  be  went  up  the  litub  to  a  part  near  ibe  ceiling  then  swung 
under  and  went  hand  over  hand  until  the  food  was  reached. 
He  grabbed  the  fruit,  let  go  with  bis  bauds  and  crammed  the 
food  into  bis  cheek  pouches  while  banging  by  his  feet,  bead 
downward.  This  operation  completed  he  returned  to  the  floor. 
At  one  lime  food  was  put  on  tbe  end  of  a  stick  which  was 
fastened  to  a  gas  jet.  The  stick  projected  horizontally  out 
toward  the  middle  of  the  room.  The  food  was  so  high  that  the 
monkey  could  not  spring  up  to  it.  One  of  the  trees  stood  near. 
He  ascended  a  long  slender  limb  fully  five  feet  away  from  the 
apple.  His  W(.-igbt  bent  Uic  limb  duwu  to  the  apple  and  he  wou 
the  prize.  The  over-zealous  tbr  reassning  in  animals  can  here 
be  sure  that  the  monkey  showed  a  corapreheosion  of  a  mathe- 
matical principle  and  of  the  taw  of  gravity.  But  .such  was  not 
the  case.  He  sat  at  the  farther  end  of  llie  room  while  the  food 
was  being  arranged.  From  his  position  it  would  be  difficult  to 
Icll  j  ust  how  far  it  was  from  the  limb  to  the  apple.  Besides  this 
the  monkey  had  been  fed  often  from  the  end  of  this  limb  See- 
ing food  arranged  near  there  he  merely  followed  the  old  track, 
aud  as  be  did  so  found  himself  gradually  coming  nearer  and 
ueaier  to  the  goal.  There  was  no  reason  about  it,  aud  certaiuly 
no  comprehension  of  mathematical  and  physical  principles. 

After  a  few  weeks  tbe  trees  were  ti.sed  considerably  as  perches 
to  which  the  monkeys  often  retreated  between  teats,  especially 
if  the  rearranging  of  the  apparatus  required  some  lime.  The 
window  perches  have  come  to  be  used  only  occa.4ionaUy. 

When  food  was  shown  the  mule  il  will  be  remembered  that 
he  dropped  his  chin  and  opened  his  mouth.  Under  the  same 
provocation  the  female  worked  her  lips  rapidly.  Some  interpret 
this  as  a  sign  of  anger,  bluff  or  assault.  Sir.  Garner  thinks 
that  it  may  be  ■•intended  as  a  voteof  tlianks."  In  my  opinion 
the  rkfsus  never  gives  tbunks  fur  anything.     He  is  not  of  the 


CNTAI.   UPK   OP   RBSSirS   MONKRYS  IN  CAl 


N 


il  sort.  Nor  yet  does  it  express  anger.  It  seems  tome 
10  be  a  kind  of  impatient  nervous  overflow  intermingled  with  a 
notion  of  the  lasle  and  the  eating  activities  to  foHow.  while  wait- 
ing for  the  food  finally  to  be  put  where  it  can  be  reached,  aud 
is  stimulated  immediately  by  the  sight  of  the  food  itself.  The 
cbild  TCpre.seiil&the  same  physical  excess  by  moveiiiems  of  the 
bead,  amis  and  legs,  while  be  cries,  "  One  for  the  money,  two 
for  the  show,  three  to  make  ready  and  four  to  go."  Jill  has 
&peat  more  time  in  the  trees  and  less  in  the  windows  than  jack, 
shows  less  fright  and  is  generally  slower  in  all  of  her  move- 
ments. No  snakes,  frogs  or  pigeons  have  been  pnt  into  her 
cage. 

The  two  have  shown  no  spirit  of  play  either  separately  or 
vbcn  together.  A  wheel  like  that  used  by  squirrels  was 
arranged,  but  it  was  never  used  except  to  secure  food,  and  as 
a  vantage  point  for  seeing  what  was  going  on. 

When  out  in  the  room,  if  food  is  thrown  to  Iliein,  both  rush 
for  it.  bat  when  either  gets  it  the  other  respects  tlte  right  of 
possession. 

Sign  language  is  used  and  understood  somewhat.  I  have 
already  spoken  of  the  recognition  of  signs  when  delivered  by 
the  kee[)cr.  Twice  the  female  struck  with  her  hand  when  she 
thought  the  male  was  loo  near  her  food.  If  either  is  master  it 
is  she.  When  together,  their  favorite  pastime  is  "  flea  bunt- 
isg  "  which  is  really  dust  and  dandruff  hnutiug.  Backing  up 
in  front  of  the  mate.  lying  down  or  assuming  a  sort  of  pose  is 
understood  to  mean  "  pick  mc."  However,  this  sign  language, 
if  indeed  it  can  in  any  sense  be  regarded  as  such,  is  onlj*  of 
tbe  most  rudimentary  sort. 

In  general  I  may  say  that  .so  far  as  I  can  learn,  their  reactions 
■re  in  many  ways  like  tho.se  of  their  wild  state,  and  they  show 
the  same  kind  of  ingenuity  in  meeting  and  solving  their  prob- 
lems, in  procuring  food,  in  escaping  from  an  enemy,  and  in 
Sodtag  their  associates. 

Repetition  op  Dr.  TuoR.N'iiiicit's  Exphrimknts. 
Relation  te  Dr.  Thorndike's  Work. 

)r.  Thorrnlikc  experimented  with  two  Cebus  monkeys  from 
«th  America.  He  used  a  great  variety  of  apparatus,  con- 
sisting largely  of  designs  with  which  food  was  associated,  and 
of  boxes  having  dours  fastened  with  various  kinds  of  latches. 
In  these  were  placed  food  which  the  monkeys  could  get  by  mov- 
rag  the  button  or  other  device  holding  the  door  shut.  I  began 
my  work  by  repeating,  in  the  main,  the  experiments  which 
he  made.  I  have  used  in  all  thirteen  kinds  of  fastenings  for 
tbe  docis  of  the  boxes.     Nine  of  these  were  afterwards  put 
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into  second  positions  on  the  doors.  Besides  this  seveti  groups 
of  tbese  fastenings  were  iised.  Three  string  devices  al!U>  and  a 
windlass  were  used  in  connection  with  the  cage,  Opportunity 
%vas  afforded  for  but  few  experiments  on  imitation,  and  none  by 
putting  the  animal  through  a  process  to  be  learned,  since  this  spe- 
cies of  uiuiikcy.  like  most  wild  aniniab.  objects  to  being  touched 
or  handled,  unless  one  begins  with  them  when  they  are  ^'ery 
youug.  While  they  have  crowded  by  me  for  food  or  pulled 
my  liands  open  for  it.  I  have  yet  for  the  first  time  to  touch 
them  actively.  The  memory  tests  have  been  made  with  appa- 
ratus not  used  by  Dr.  Thomdike,  so  1  reserve  a  discussion  of 
them  for  another  part  of  the  paper.  Only  a  few  pieces  of  my 
apparatus  arc  identical  with  Dr.  Thomdike' s,  but  the  general 
character  of  them  is  the  same. 

General  Conditions. 

Those  who  have  seen  monkeys  in  captivity  and  in  their 
native  habitats  have  noted  in  some  of  them  great  differences 
under  the  two  conditions.  The  caged  gorilla  is  sullen  ;  the 
female  chimpanzee  is  often  morose  and  sits  about  in  a  drooping 
position  or  engages  in  swinging  the  body  to  and  fro.  I  have 
seen  the  golden  baboon,  when  not  entertained,  indulge  in  a 
swaying  of  the  body  which  was  a  cross  between  a  swing  and  a 
vertical  movement.  Most  monkeys,  if  they  age  in  captivity. 
Iiecome  crabbed  and  treacherous,  however  affectionate  when 
young.  I  am  not  aware  just  to  what  extent  the  rhtsui  shares 
in  this  change  of  character  but  it  is  certain  that  his  ill  dispo- 
sition docs  not  disappear. 

It  is  safe  to  assume  that  all  studies  of  animals  in  cages  and 
pens  would  show  variations  from  those  of  animals  in  their  na- 
tive haunts.  Such  studies  with  the  rkems  are  less  unnatural 
than  witli  South  American  monkeys,  for  example,  since  owing 
lu  the  pi'ouliar  attitude  of  the  natives  of  India  toward  monkeys, 
they  have  become  bold  enough  to  lake  up  their  abode  quite  in 
the  .scats  of  civili;£alion.  At  home  they  are  in  a  degree  rever- 
enced. They  may  be  chased  from  fields,  gardens  and  orchards, 
and  may  be  shipped  by  steam  car  or  caravan  into  distant  re- 
gions, or  trained  and  sold  for  a  foreign  market,  but  they  must 
not  be  killed.  These  monkeys  enter  the  villages  in  troops  to 
beg  and  steal  food  at  the  stores.  They  are  acquainted  there- 
fore with  man  and  his  ways  and  works,  buildings,  streets,  etc. 
Hence,  a  rather  free  captivity  such  as  this  pair  has  bad  (they 
were  loose  in  a  very  large  room),  does  not  subject  them  to  a 
wholly  new  environment. 

In  experimenting,  the  monkeys  were  kept  hungry  enough 
to  make  them  keen  in  their  efforts  to  procure  food.  It  can 
hardly  be  lanintaincd  that  they  were  subjected  by  this  to  unusual 
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cocdttions,  KJDce  in  their  wild  fitate,  it  is  no  ancommon  thing 
for  them  to  become  ravenously  Iniiigry.  Starvaliou  is  always  a 
menace  and  a  not  verj-  remote  possibility  to  all  wild  animals. 

It  has  been  urged  that  the  Icsls  to  which  monkeys  as  well  as 
other  animaU  are  subjected  by  our  fifth  method,  described  in  a 
picvions  section,  are  foreign  to  their  apperceptive  stock  of  ideas: 
that  such  experimenting  is  somewhat  like  asking  a  biologist  or 
aothropologiRt  to  solve  a  difficult  problem  in  higher  mathe- 
matics, and  by  it  the  animals  are  put  at  a  great  disadvantage. 
They  may  appear  to  lack  mental  capacities,  it  is  contended,  sim- 
ply because  the  tests  employed  are  outside  of  their  normal 
experiences  and  instincts.  The  criticism,  so  far  as  the  Bbunder 
monkey  is  concerned,  in  only  partly  just.  lu  his  woody  home 
he  is  engaged  much  of  his  time  in  searching  for  food.  He  must 
meet  various  situations  in  oider  to  get  fruit  from  the  tips  of 
slender  limbs.  Bark  must  be  pulled  away  to  get  a  fallen  nut 
or  to  catch  all  insect.  Fallen  limbs  and  sticks  must  be  removed 
in  order  to  procure  :i  nut  or  a  root.  Tliese  acts  are  not  entirely 
tinlike  moving  a  bolt,  button  or  hook,  or  pulling  a  string  or 
plug.  If  these  are  new  to  him  and  he  manages  to  operate  ibem. 
then  the  wliole  matter  becomes  highly  favorable  to  the  meutal 
capacity  of  the  monkey. 

Jast  how  much  these  limitations  have  nffected  the  natural 
reactions  of  the  monkeys  it  is  quite  inipo.s.sible  to  determine. 
It  is  safe  to  say  that  such  tests  as  have  been  made  do  not  give 
an  unduly  favorable  view  of  their  capacities.  In  any  event  I 
present  here  the  results  obtained  under  the  conditions  described, 
however  favorable  or  unfavorable  they  may  have  been. 

The  food  wan  put  into  a  box   tixi3xi5  in.,  having  a  door 

6xS  in.  in  the  middle  of  one  side  of  it,  and  having  hinges  below 

that  the  door  opened  outward  and  dowuu'ard.     A  spring 

on  the  inside  of  the  door  caused  it  to  Qy  opeo  as  soon 

released. 

(The  numbers  on  the  cut,  p.  irz,  correspond  to  the  num- 
bers of  the  fastenings  described  below.  Only  a  part  of  the 
bsteniogs  are  shown. ) 

A.  Simple  fasUnivgs.  i.  A  thumb-button  extending  in 
front  of  the  upper  right-hand  corner  of  the  door.  It  must  be 
turned  upwards  or  downward.^  about  thirty  degrees  to  release 
the  door, 

3.  A  small  hook  fastened  to  the  box  above  the  upper  right- 
hand  cotrwr  of  the  door  and  hooking  into  a  staple  below.  This 
will  be  referred  to  as  the  vertical  hook. 

3.  The  T-Ialch.  It  was  a  thin  plate  nf  iron  fastened  by  a 
staple  above  the  middle  of  the  door.     By  means  of  a  slot  ia  the 
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lower  end  of  tlie  plalc  it  could  be  hooked  ovrr  a  staple  tbrougb 
which  was  passed  one  end  of  a  small  T  attached  to  the  plate. 
The  T  came  in  from  the  right. 

4.  Bnlt,  This  was  an  ordinary  door-bolt.  Pushing  the 
bolt  back  allowed  Ihe  door  to  open. 

5.  String.  The  striuK  was  fastened  to  a  short  screw  to  the 
left  of  the  dnor,  and  wound  eight  limes  arotuid  a  nail  at  the 
rigbl.     The  door  could  be  opened  by  unwinding  the  stnag. 


fe^ 


6.  Plug.  A  string  fastened  to  the  inside  of  the  door  passed 
Upward  an  inch  and  thence  throuRh  a  hole  in  the  front  of  the 
box.  and  arnnnd  to  the  end  where  it  wrh  fastened  to  a  plug. 
Tlie  pUig  was  stuck  into  a  hole  in  the  box.  The  plug  being 
pulled  out,  released  the  string  and  the  door  Qew  open. 

7.  Lift-latch.  A  bar  having  one  end  fastened  to  the  box  by 
means  of  a  screw  extended  behind  a  cleat  near  the  door,  while 
the  other  end  catcndcd  over  the  upi>er  right-hand  corner  of  the 
door.  Raising  tlie  end  of  the  bar  uext  to  the  door  two  inches 
released  the  door. 

8.  The  push-bar.  A  bar  two  inches  wide  and  one-half  inch 
thick  pas.sed  into  the  end  of  the  box  just  back  of  the  board.';  on 
the  front  side  and  extended  clear  across  just  behind  the  upper 
part  of  the  door.  The  cleat  of  (-j)  was  put  on  the  inside  of  the 
door  and  a  notch  corresponding  to  it  cut  iu  the  underneath  side 
of  the  pusher.  By  closing  llic  door  and  drawing  the  pusher 
back  three-quarters  of  an  inch  the  door  was  held  fast.  When 
the  pusher  was  thrust  back  into  the  box  the  end  of  the  cleat 
pasi^ed  tliiough  the  notch  and  the  door  flew  open. 

g.  Bear-down  latch.  It  was  arranged  like  the  pusher  except 
that  it  had  to  be  pushed  downward  about  two  inches  to  effect 
a  release. 

10.  String  and  bolt.  A  common  door  bolt  at  the  lop  of  the 
door  and  on  the  inside  of  the  box  could  be  raised  by  pulling  a 
string  at  the  rear  of  the  box. 

1 1.  String  and  ring.    This  was  lUe  same  as  &ve  except  that 
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instead  of  windioK  the  string  around  the  nait  •  ring  hooked 
over  it. 

12.  Horizontal  hooV.  It  was  the  same  as  the  vertical  hnok 
except  that  it  held  the  horizontal  position. 

13.  Lock  ami  key.  The  lock  was  the  ordinary  door  lock. 
It  was  placed  on  the  inside  of  the  box.  The  spring  was 
removed  from  it  that  it  might  reqaire  only  a  raiDimiim  of  force 
to  tnrn  the  key. 

B.  ChuU-apparatus.  This  consisted  of  a  chute  fire  feet  long 
and  inclined  at  about  fifty  degrees.  At  the  upper  end  there 
was  a  pivoted  tilting-board  which  being  tilted  allowed  a  raorsel 
of  food  to  slide  down  the  chute.  The  wire  front  of  the  cage 
was  hrodght  near  the  lower  end  of  the  chute, 

14.  A  string  extended  from  the  iower  part  of  the  tilting- 
bosrd  into  the  lower  part  of  the  cage,  ending  in  a  toggle  that 
kept  the  end  of  the  string  within  the  cage.  By  pulling  ihe 
siring,  food  cuuld  be  started  down  the  chute.  The  monkey 
coald  reach  out  from  the  cage  and  get  it. 

15.  The  string  pa»%d  from  the  tilling-boaid  overs  pnlley 
12  inches  above  the  rear  part  of  the  top  of  the  cage.  The  end 
of  the  string  then  passed  down  through  a  hole  into  the  cage. 
By  going  to  the  hack  p.irt  of  the  eage  and  pulling  the  string 
the  tilting-board  was  tipped  and  the  food  could  be  procured  as 
in  14. 

16.  The  string  pat^sed  down  from  the  tilting-board  to  the 
axle  of  a  windlass.  The  handle  of  the  windlass  was  in  easy 
leacfa  from  the  cage.  Ry  turning  one  and  one-half  limes  around 
the  board  was  tilted,  and  food  obtained  as  before. 

C.  17.  A  siring  four  feet  long  was  tied  at  one  end  to  a 
flat  paper  box.  The  other  end  was  fastened  to  a  toggle  inside 
of  the  lower  front  part  of  the  cage.  By  pulling  Ihe  string  in 
fisod  conid  be  procured. 

D.  (8.  Imitation  test.  The  lock  and  key.  Problem — to 
put  the  key  into  the  lock,  turn  it  and  procure  fcxxl. 

E.  Sffond posilions.  When  any  suitable  form  of  fastening 
waa  first  used  on  one  side  of  the  door  it  was  aflerwards  chauged 
to  the  other  aide.  These  need  only  to  be  named  as  they  have 
already  been  described  in  their  first  positions.  They  are:  19. 
Button.  30.  VcriJcal  hook.  21,  T-latch.  22.  Bolt,  23. 
String  and  nail.  24.  Plug.  25.  Lifl-lalch.  a6.  Push-bar. 
27.     Bear-down  tatcli. 

F.  Groups  o/faittnings.  Again  these  have  been  described 
individually  and  need  bnt  to  be  named.  These  might  be  re- 
leased in  any  order.  28,  Two  buttons.  29.  Two  bolts.  30. 
Bnttou  and  bolt.  31.  Two  buttons  and  one  bolt.  32.  Two 
buttons  and  two  bolts.  33.  IVo  plugs.  34.  Three  plugs, 
one  being  on  the  top  of  the  box.  two  bullous  and  two  bolts. 

JOHBHAL— 6 
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G-  Designs.  The  apparatus  consisted  of  two  tin  cans,  each 
3X1-3X3  I-SX3  inches.  They  were  covered  inside  and  outside 
with  white  paper,  and  so  airaugtd  that  a  marking  card  could 
be  slipped  in  dose  to  one  side,  leaving  it8  top  extending  about 
three  inches  above  the  top  of  the  can.  On  the  side  of  the  card 
facing  the  lop  of  the  box  designs  were  drawn.  The  problem 
was  to  associate  food  with  the  box  bearing  the  design 

35.  The  card  ou  one  box  had  four  heavy,  black  horizontal 
lines,  each  one-eighth  of  an  inch  wide,  two  inches  long  and 
separated  by  black  spaces  each  one-fourth  of  an  inch  wide. 
The  other  card  was  blank. 

36.  A  diamond  one  inch  long  and  three-fourths  of  an  inch 
wide  on  one  card,  the  other  blank. 

37.  A  box  like  the  one  used  vrilh  the  fastenings,  hut  with 
the  back  removed.  This  was  placed  with  the  duor  facing  and 
near  the  front  of  the  cage.  The  door  of  the  small  bos  was  fas- 
teued  with  the  tbuoib-buttou.  Two  large  pieces  of  cardboard, 
one  having  a  black  paper  4x4  inches  00  the  middle  of  one  side 
were  lued  as  signs.  In  experimcutiug,  providing  food  was 
placed  behind  the  door  of  the  small  box,  the  card  with  the 
black  square  was  held  before  the  doorof  that  box ,  lietw^en  it  and 
the  cage,  until  well  seen.  It  was  then  moved  and  the  monkey 
was  allowed,  if  be  desired  to  do  so,  to  move  the  button  and 
take  the  food,  ^'htu  00  food  was  placed  there,  a  blank  card 
was  used  in  the  same  way,  A  table  for  tbe  order  of  feeding 
was  made  out  pre\'iously.  The  problem  was  to  sec  whether  the 
monkey  would  learn  to  open  the  door  when  the  card  with  the 
black  spot  was  shown,  aud  not  to  do  so  wheti  the  plain  card 
was  shown. 

Method  of  Wifrk. 

In  experimenting,  except  with  the  string  and  windlass  de- 
vices, the  monkey  was  allowed  the  freedom  of  tbe  large  room. 
When  a  scries  of  tests  were  to  be  made  a  few  grains  of  rice  or 
a  small  morsel  of  bread,  banana  or  apple  was  put  into  the  box 
and  the  door  closed  and  fastened.  The  monkey  was  allowed  to 
see  thi.'4  operation,  but  was  never  allowed  to  see  me  open  the 
door  except  for  an  imitatiou  test.  By  giving  quite  small  baits 
the  experimenting  could  continue  indefinilcly  without  produ- 
cing satiety.  When  he  lagged  in  his  work  or  was  inclined  to 
sit  in  the  window  or  to  give  the  fastening  up  as  beyond  a  mon- 
key's keu,  he  could  be  spurred  by  showing  a  banana  and  tap- 
ping it  against  the  door  of  the  box.  especially  if  by  sleight  of 
hand  it  was  made  to  di^uppear  from  view  at  that  point.  Some- 
times he  was  spurred  by  showing  him  the  morsel  in  tbe  box, 
and  again  by  showing  him  a  whole  pile  of  food  in  the  box.  He 
would  apporenlly  work  harder  for  much  than  for  little,  quite  as 
if  he  had  his  price. 


I'  A  cumulattre  stop-watch  was  used,  and  account  was  taken 
only  of  the  time  actually  sjient  in  trying  to  open  the  box.  Time 
was  counted  tx>  matter  whether  the  moukey  was  before  or  be- 
hind the  box.  whether  prancing  att>uiid  it  or  juraping  up  and 
j  down  on  top  of  it,  so  long  as  he  was  trying  to  open  it.  Some 
of  tbcsc  efforts  were  in  no  wise  directed  toward  the  latch.  At 
first  he  did  not  appear  even  to  suspect  that  ihe  latch  was  a 
proper  point  of  attack.  But  this  prancing,  etc.,  was,  doubtless, 
effort  to  him.  Much  time  was  spent  in  shaking  the  box  when 
the  lock  wa,"*  a  difficult  one.  For  this  reason  the  box  was  nailed 
fast  to  the  floor. 

The  male  only  was  taken  regularly  through  these   tests. 
Tile  female  gave  up  so  quickly  and  completely  with  each  new 
fastening,  that  to  get  her  to  move  the  bar,  lock  or  button  it 
was  nece«sar>'  to  half  conceal  rice  about  tt  so  that  in  the  effort 
to   procttre  the  food  the  lock  would  be  moved.     Having  re- 
peated this  several  times  ."she  wonld  come  to  as30ciale  the  mov- 
ing of  the  fastening  with  the  opening  of  the  door-     Her  lime 
Ensults.  therefore,  are  not  to  be  compared  with  bis.     Her  work 
with  the  locks  will  be  described  from  time  to  time  under  appro- 
priate headings. 
Only  one  fastening  was  given  up  by  the  male.     That  was 
the  bortzotital  hook  when  first  presented.     He  had  four  hours 
tt  his  command,  and  spent  seventeen  minutes  in  prancing, 
shaking,  gnawing  and  jumping  up  and  down.     This  was  the 
first  thing  presented  to  him.     We  .ihall  revert  to  it  later  for 
a  further  discussion. 

After  the  above  each  lock  and  group  of  locks  was  presented 
and  he  was  allowed  to  work  until  the  door  was  opened  whether 
this  time  was  loug  or  short.  When  the  door  was  opened  and 
the  morsel  of  food  eaten,  the  trap  was  set  again,  and  so  on  for 
thirty  times,  the  seconds  required  for  opening  the  door  each 
lime  being  recorded. 

Resulii. 

The  following  table  and  curves  indicate  the  quantitative  re- 
sults of  the  tests  with  the  male. 

This  table  shows  the  times  in  seconds  required  for  working 
the  dificreut  fastenings  including  also  the  chute,  and  string  and 
box  (apparatas  17)  tests.  The  figures  designate  the  number 
of  seconds  used  in  working  the  device  for  each  one  of  the  thirty 
times. 

The  Tariations  in  the  times  for  the  fastenings  are  very  great. 
While  on  the  average  the  second  effort  required  one^fourth  as 
much  time  as  the  first,  the  T-latch  required  only  1-467.  Again 
it  required  nearly  twiceaslong  todraw  the  plug  the  second  time 
a&.it  did  the  first  time.     It  is  plain  that  the  button,  bolt,  bear* 
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down  Ifttch  aad  chute  with  striog  below,  were  the  easiest  for 
bim.  Some,  as  the  vertical  hoolc  and  T-Iatch.  were  hard  to 
leam.  but  easy  to  manipulate  when  once  learned.  Others,  as 
the  Ntring-nail,  alring-lxix  and  windlass  were  difficult  to  learo, 
and  were  of  a  type  that  required  considerable  time  for  manipu- 
lation even  thoueb  well  learned. 

The  resultsof  the  first  ten  tests  with  all  the  different  fastenings 
are  shown  in  Cun.'e  i.  The  seconds  are  shown  on  the  ordi- 
nate by  half  millimeters.  This  curv'e  is  not,  of  course,  a  Snal 
representation  of  the  Rcneral  ciin-c  of  learning  by  trial,  as  it  is 
based  upon  only  seventeen  ca^s  (seventeen  kind.'i  of  locks). 
Howe\'cr  it  corresponds  wel!  with  the  cur^-es  found  by  others, 
and  is  doubtless  of  the  same  general  character  as  oue  that 
misht  be  obtained  from  several  hundred  casen  with  the  same 
apparatus.  One  sees  here  the  rapid  decrease  of  time  at  the 
fiist.  The  minimum  of  time  is  practically  reached  at  the  tenth 
trial,  as  the  table  shows.  With  the  individual  locks  there  were 
considerable  relapses  at  times  after  the  tenth  trial.  The  aver- 
age time,  however,  soon  becomes  measurably  regular.  The 
frequent  record  of  .single  seconds  in  the  table  arc  to  be  under- 
stood as  indicating  that  the  animal  went  to  the  fastening  and 
released  it.  with  bis  characteristic  speed,  with  a  single  move- 
ment.    The  time  was  often  less  than  one  second. 

Seamd  Pmititms  of  ihe  Locks. 

Nine  of  tliese  locks  were  put  on  the  door  in  first  and  second 
positions,  that  i.s,  on  the  riRht  and  left  sides  of  it.  The  aver- 
a^sof  the  times  retpiiied  for  moving  the  fastenings,  when  in 
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L         first  positioos.  are  K>veu  faere  in  the  upper  Hue  of  figures.    The           ^^H 
^K    averages  for  the  second  positions  appear  in  the  lower  line.                   ^^H 

^^  114.1  47.5  15.2  7.2  4.6  12     6.2  10.5  11.7  3.9  2.1      ^H 

L^    52      7.4     4.8   5.8   4.5     3.2   7.4     2.5     3.8   4.2  3.4       ^H 

^B       5-7      9-7     10-7  "■!   19-9       3.1     3.3       *.7       4-5     6-6  4-5                 ■ 
^M       2-5      6.3      6.3     6.4     2.8       3.3     Z.5       6.1       3.8     2.4    1.7                 ■ 

^B       a.4     2.7       4.3     2.7     3.5       4.3     2.2       2.3  (SeeCurre2).            ^J 
^p       1-9     i'i       3<i     S5    40      3-5     a. I       1.7  (See  Curve  3).           ^H 

Ctm-es  a  and  3  show  respectively  the  relative  times  for  work-           ^^H 
tug  these  nine  fastenings  (sec  apparatiLs  19-27)  in  the  first  and           ^^H 
lecoud  positions  for  the  tirst  ten  trials.     On  the  average  abonC           ^^H 
ooe-half  as  much  time  was  coDHumed  for  second  positions  as  for          ^^H 
Snt  positions.     Here  the  problem  seems  to  have  been  to  learn                 1 
that  the  lock  was  in  a  new  place  and  that  it  was  nece&sary           ^^S 
to  work  it  in  a  direction  opposite  to  that  ased  in  its  former           ^^M 
pusitioa.     It  is  significant  that  on  the  average  when  thcw  nine           ^^| 
locks  were  in  the  first  position  the  second  uiauipulation  re-            ^H 

quired  nearly  one-half  as  ranch  rime  as  the  6rst  manipulation 
required;  while  when  in  their  second  po!iition.s  the  second 
manipnlatioii  required  only  a  little  more  than  one-seventh  as 
much  time  as  the  first  one  did.  While  the  new  position  and 
direction  were  very  troiiblesorae,  probably  because  ihey  stood 
in  direct  opposition  to  the  previous  associations,  when  these 
were  once  overcome  so  many  remained  common  elements  thai 
their  interference  was  limited  to  the  6rst  trial.  After  se\'eo  trials 
the  time  was  usually  as  short  asil  had  been  in  the  thirtieth  trial 
in  the  first  position.  It  may  be  assumed  that  the  learning  of 
the  new  positiou  and  direction  requires  the  excess  time  in  the 
first  seven  trials  over  that  of  the  eighth.  In  that  case  the  mas- 
tering of  the  new  position  and  direction  required,  roughly 
spcaking^,  50 — 5 — 2 — 3 — 3 — i — 5  seconds.  It  is  clearly  more 
difficult  for  the  monkey  to  learn  a  new  device  than  10  master 
the  same  de\'ice  in  a  new  place. 

Greufii  of  Leeks. 

After  the  fastenings  had  l>ccn  learned  singly  the  seven 
groupings  described  under  apparatus  (28-34)  were  made.  In 
these  we  find  an  initial  drop  in  time  for  the  second  test  of  but 
two-thirds  of  the  first  time.  This  drop  i^  much  less  than  that  Got 
single  openings.  The  average  time  for  moving  the  group  of 
locks  the  first  time  is.  however,  much  less  than  the  average 
time  required  for  learning  the  single  locb.s.  The  minimum 
time  is  practically  reached  in  the  sixth  instead  of  the  tenth 
trial.  The  averages  for  the  groups  are  35  5.  16.5.  11.  31.5, 
ia.9.  7-3.  11-1,6.4,  7-4.  6,  9.6,8.3,10.6.9.3,4.4,  5.7,6.3,  5.7, 
J.7.  7.0,  7.9.  12.7,  6.4,  5.1.  74.  5.:.  9.4,  to.i,  5.1.  6.0. 

Cnrve  4  .shows  these  iwiMlts  graphically  for  the  first  ten  tests. 
The  great  rise  in  the  curve  for  the  fourth  trial  was  due  to  a 
confusion  over  the  group  of  seven  fastenings.  In  these  cases 
the  method  of  opening  each  part  was  already  known;  the 
problem  was  to  gel  to  all  the  parts  and  to  knuw  what  ones  had 
not  yet  been  moved.  The  time  could  not  be  reduced  so  mach 
as  when  single  Bistenings  were  used,  since  it  was  necessary 
for  the  monkey  to  go  to  diflfereut  parts  of  the  box  in  order  to 
reach  the  several  locks.  When  the  group  consisted  of  two  or 
three  fastenings  the  monkey  soon  adopted  a  regular  routine 
which  be  rarely  failed  to  follow. 

Experimtnfs  ■wilk  Designs. 

Three  hundred  tests  were  made  with  apparatus  37.  tt  was 
assumed  that  if  the  monkey  learned  to  associate  the  card  hav- 
ing the  black  center  with  the  securing  of  food  and  the  blank 
card  with  oot  securing  food,  he  would  turn  the  button  when 
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the  former  was  presented,  and  would  not  do  it  when  the  latter 
»a»  presented. 

Althotigh  eacli  card  was  presented  150  times  no  association 
was  formed  and  the  button  was  moved  each  time  without  a 
momeut's  delay  throngbont  the  300  tests. 

Apparatus  35  was  constructed  next.     The  food  was  put  into 
the  box  where  the  card  bore  the  four  horizontal  bars.    The  two 
boxes  were  then  set  down  in  front  of  the  moutey.  about  ten 
inclics  apart.  After  he  took  the  food,  a  new  morsel  was  slipped 
in.  sometimes  from  one  hand  and  sometimes  from  the  other. 
The  boxes  were  then  picked  up,  passed  behind  my  back  and 
exctaao^ed  or  not  exchanged  and  then  returned  to  the  fioor 
Alcing  the  new  position  of  the  animal.     In  these  be  chose  the 
right  box  154  times  and  the  wrong  one   146  times.     Clearly 
there  was  no  association  of  the  food  with  this  design.     The  tests 
•vrcTC  certainly  extensive  enongh,  as  will  be  seen  when  we  exam- 
ine   the  results  where  glasses  covered  with  paper  of  different 
shades  were  substituted  for  the  boxes.      The  monkey  failed 
most  likely  because  his  attention  was  never  caught  by  the 
marks  upon  the  card.    The  blank  card  on  the  box  not  having 
food  placed  in  it,  was  cut  away  leaving  a  strip  projecting  up- 
vrards  about  three  inches.    The  other  box  was  surmounted  with 
a  large  square  card.     Three  hundred -eighty  teats  were  made  as 
before  of  which  242  were  right  and  138  wrong.     Afterwards 
two  vertical  strips  each  about  one  inch  wide  and  three  inches 
long,  one  colored  blue  and  the  other  green,  were  u.sed  with 
38  right  cases  to  52  wrong  ones     Glasses  were  now  substituted 
for  the  boxes.     One  glass  was  covered  with  black  paper  and  the 
other  with  white.    Food  was  put  in  the  one  covered  with  black. 
The  result  was  that  he  chose  in  the  following  order,  4*  stand- 
ing for  right  choice  and  —  for  wrong :  -\ 1 1 \- 

■\ \-.     Though  many  more  presentations  were  made,  there 

were  no  more  wrong  choices.  Here  we  have  the  association 
fixed  very  readily  when  the  apparatus  was  such  as  really 
appealed  to  the  animal. 

With  the  female  50  tests  were  made  with  the  boxes.  One  of 
the  cards  w&s  blank  while  the  other  bore  a  large  black  diamond. 
Thirty  of  the  choices  were  wrong  and  only  twenty  right.  But 
uain  when  paper  covered  glasses  were  substituted  we  have: 

-  +  +  --  +  +  + +  -+  +  +  +  +  +  +  +  +  +- 

There  having  been  no  errors  in  the  last  ten  choices  I  considered 
tbe  association  perfected.  With  considerable  justice,  it  can  be 
fnierTed  from  the  experiments  with  ihe  covered  glasses  that  the 
association  with  the  preceding  designs,  if  it  was  ever  to  have 
been  formed,  would  have  appeared  with  the  opportunity  given. 


Comparison  vf  the  RettUU  of  tht  Pretent  Exptrimenis  tnth  lAtst 
Obtained  by  Dr.  Tfiontdike. 

In  these  experiments,  ns  in  Dr,  Thomdike's,  there  appeared 
no  ca»  that  cuuld  be  interpreted  as  reasoning  in  the  higher 
sensesof  that  term.  When  the  box  was  set  for  the  male  the 
first  time  he  went  to  it  and  pushed  rapidly  and  violenttj'  right 
and  left  up  aud  down  around  the  door.  Where  the  edge  of  the 
door  projected  a  little  beyond  the  level  of  the  box  it  was  both 
guan-ed  and  clawed.  After  it-orking  there  awhile  he  chaaed 
around  the  box  and  went  at  it  again.  Then  the  box  was  .ihalcen 
and  attacked  again.  The  edges  and  corners  of  the  box  were 
jerked  and  gnawed.  This  was  continued  for  -seventy  seconds, 
when  be  stopped  and  engaged  in  a  short  "  flea-bnnt."  This  was 
followed  with  alternate  work  and  rest  thronghont  a  period 
of  four  hourri.  se\-enteen  minutes  having  been  used  in  actnal 
effort.     In  all   this  titoe  the  horizontal  book  had  hardly  so 

ttnuch  as  been  di9co%'ered.  aud  apparently  there  was  no  QOtioa 
that  it  had  anything  to  do  with  preventing  the  door  from  open- 
ing. The  female  tried  this  hook  similarly,  two  months  later, 
but  could  not  be  induced  to  do  more  than  look  at  the  box 
after  I03  seconds  of  trial.  After  the  male  had  entirely  given 
Up.  the  hook  was  removed  aud  the  button  was  then  put  on.  He 
opened  the  box  now  in  ten  seconds,  but  the  opening  was  a 
mere  accident  of  the  general  ."scnimble.  However,  the  table 
will  show  that  he  profited  by  his  fortunate  accident.  Jn  moving 
it  the  second  time  be  did  not  deliberately  put  his  haud  on  the 
lock.  He  seemed  to  think  that  scrambliug  at  about  a  certaitt 
place  would  get  the  door  open,  and  so  he  scrambled  there. 
After  the  eighth  trial  he  put  his  hand  every  time  directly  on 
the  latch  and  moved  it.  Throughout  the  experiments  we  find 
what  Dr.  Thomdike  designated  as  "gradual  learning  by  a 
gradual  olimiuation  of  unsuccessful  n10^*ements  and  a  gradtial 
reinforcement  of  the  successful  ones."  In  this  way,  however, 
efibrt  came  to  be  fairlv  well  directed  even  on  attacking  a  new 
lock. 

Special  movements  with  "directness  (which  remindsone  un- 
avtridably  of  human  actions  guided  by  ideas  ")  appeared  in  the 
conrseof  the  monkey's  efibrts;  for  example,  in  tbc  application 
of  the  teeth  where  the  hands  failed,  and  again  in  the  .Mibstitu- 
lion  of  bands  for  teeth  where  a  fastener  had  been  learned  and 
moi'ed  several  times  previously  with  the  teeth,  but  might  be 
moved  more  readily  with  the  hands.     Dr.  Thoradikc  noted 

tb^ilitutions  of  this  kind  with  the  Cetut  monkeys.  Some  of 
le  lower  animals  under  similar  circumstances  never  make  stib- 

ituttons  bnt  follow  persistently  the  first  accidental  method  and 
ition.     Presumably  the  animal  which  can  make  such  a 
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mbstttntion  has  a  psychic  life  superior  to  the  one  which  cannot 
do  it. 

Methods  oj  Learning. 

(i)  Learning  by  iriai.  I  have  already  mentioned  leamiug 
by  trial  more  or  le»s  dcfiuitely  directed,  fortunate  accidents, 
recollection  of  these  act.<;,  elimination  of  the  useless  efforts,  sub- 
stitution of  more  appropriate  methods  uf  accomplishing  tbe  end 
in  view. 

<a)  Learning  by  ifHilation.   Only  one  opportunity  vftS  made 
use  of  ibr  getting  an  imitation  of  an  act  performed  by  the  ex- 
perimenter, and  in  that  case  it  failed.     Af^er  tbe  door  of  the 
l>ox  had  been  opened  as  many  as  thirty  tiroes  with  the  key  so 
arranged  that  it  could  not  be  removed  from  the  lock,  it  was  re- 
moved and  placed  near  the  door.  Tbe  monkey  did  not  so  much 
as  sceiD  to  discover  tliat  the  key  was  the  object  that  lie  had 
Just  been  using.     It  was  picked  up  both  with  the  hands  and 
'With  the  feet  apparently  as  a  mere  accident.     I  then  picked  it 
up  and  opened  the  door  with  it  fifty  different  times  with  the 
monkey  only  two    feet  away  and    looking  on.      There  was 
absolutely  no  effort  at  imiiatiou.     Imitation  of  one  animal  by 
tbe  olber.  however,  was  more  successful.     I  tried  on  four  con- 
secntive  days  to  teach  the  female  to  work  apparatus  (6).     In 
order  to  get  ber  food  she  had  to  pull  a  plii^  out  uf  the  end 
of  the  box.      After  jji  minutes  of   trying  she  gave  it  up, 
hardly  so  much  as  discov-ering  tbe  plug.     But  »be  gnawed  the 
string  in  two  several  times.     Rice  was  then  put  into  the  bole 
around  the  plug,   and  even  out  on  the  plug  itself.     In  the 
course  of  an  hour  1  succeeded  in  this  way  in  having  the  plug 
drawn    seven  times,  but  only  once  without  rice.     Slie  seized 
the  plug  with  her  teeth  near  where  it  entered  into  the  box. 
It  wu<)  chewed  and  pulled  right  and  left  until  it  6nally  fell 
out-      Except  in  one  instance  the  drawing  of  the  plug  did  not 
in  the    least  seem  to  be  as-sociated  with  the  opening  of  the 
door.     On  tbrer  other  days  the  experiment  was  repeated  with- 
out putting  food  on  the  plug.      It  was  pulled  right  and  left 
but  was  never  drawn.    Further,  she  became  so  thoroughly  dis- 
couraged that  she  would  walk  away  from  the  box  without 
effort  as  soon  as  slie  saw  that  tbe  plug  was  the  mode  of  fasten- 
ing, even  though  she  bad  seen  rice  and  other  food  put  into 
it.     At  this  juncture  the  male  was  turned  out  of  his  cage. 
He  went  immediately  to  the  box.  she  following  some  four  feet 
away.     Knowing  the  trick  perfectly  lie  seized  the  end  of  the 
plug  with  his  teeth  and  removed  it.    I  set  the  box  again.  This 
time  the  female  rtished  to  it.  seized  the  plug  by  the  end  as  tbe 
male  did,  and  procured  tbe  food.     Thi.t  she  repeated  imme- 
diately eight  times  in  exactly  the  same  way.     On  succeeding 
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tducAbility  within  narrow  limits.  If  one  accepts  intellectual 
evolution  he  might  expect,  at  lea&t,  as  a  possibility  with  the 
higher  classes  of  animals,  a  small  degree  of  general  improve- 
ment. 

To  sum  up  briefly  this  phase  of  my  experimental  work  I 
£od: 

1 .  The  monkeys  have  not  reasoned  in  the  higher  sense  of 
the  term, 

2.  First  efforts  require  much  more  time  than  later  ones,  the 
titoe  sboTteaing  very  quickly.  There  are  frequent  reverses 
after  an  association  has  been  fairly  well  hxed. 

3.  The  monkeys  arc  capable  of  substituting  a  better  for  a 
^poorer  method  of  niatiipulntiou. 

4.  In  dealing  with  groups  of  manipulations  they  adopt  a 
regular  order. 

5.  The  main  body  of  their  learning  has  been  by  trial  and 
bappy  accidents,  the  recollectiim  of  these  and  the  elimiualion 
of  useless  efTorts. 

6>    The  female,  however,  has  learned  by  imitation. 

7.  They  have  shown  an  increasing  ability  to  pick  out  the 
fiu^nings  as  ihe  essential  point  of  difficulty  in  opening  the  box, 
and  to  direct  their  eBorts  upon  them  alone. 

Combination  Locks. 

The  remainder  of  this  paper  is  based  oti  experiments  which, 
so  lar  as  I  am  aware,  have  never  before  been  made  00  mon- 
keys. The  first  have  to  do  with  locks  of  a  more  complicated 
character. 

Apparatus. 


^ 


CmiStNATtOK    I. 


COUBINATION    II. 


1.  A  box  like  that  used  in  the  previous  experiments  was 
again  employed.  The  door  was  fastened  by  a  vertical  hook  at 
the  upper  left-band  comer  so  arranged  that  a  hutton  near  it 
bad  to  be  pushed  hack  before  the  hook  could  be  moved.     But 
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The  tables  show  both  hi  times  aud  errors  a  rather  rapid  re- 
duction at  6rBt  and  a  slower  reduction  later,  along  with  ntimer- 
ous  relapses.  It  will  be  noticed  that  on  the  second  combina- 
tion lock  the  twelfth  group  of  lo  tests  with  the  male  Khows  a 
very  great  reduction  both  in  time  and  errors,  imioediately  fol- 
lowed  by  higher  numbers  and  that  this  low  standard  was  not 
reached  again.  At  this  twelfth  group  7  out  of  10  of  the  efforts 
were  without  error.  I  expected  bim  to  reach  the  standard  in 
the  next  group,  but  at  this  juncture  a  distinguished  friend  and 
visitor  came  in  for  a  few  minutes,  The  animal  icwk  fright,  and 
AS  il  was  very  late,  the  experimenting  was  postponed  to  the 
following  day  with  the  result  above.  While  the  break  pre- 
vented the  monkey  from  accomplishing  his  feat  it  furnished  a 
fine  example  of  the  effect  of  the  fright  and  the  fifteen  hours' 
delay  on  the  slow  mosterj*  of  what  was  proving  to  be  b  very 
difficult  task. 

It  will  be  seen  that  the  female  reached  our  arbitrary  standard 
with  the  first  lock  in  eighty  tests.  A  further  comparison  of  the 
processe-i  of  the  male  and  female  here  as  in  the  case  of  many 
of  the  other  te^Ls  will  be  made  later  under  the  beading  of 
"  Individual  Differences." 

In  working  combination  i  the  male  went  from  the  right  plug 
by  way  of  the  front  of  the  box  to  the  left  ping.  In  doing  so 
he  passed  by  the  bolt  and  button,  neither  of  which  could  be 
moved  before  the  left  plug  was  removed.  In  the  earlier 
attempts  he  tried  these  fastenings  as  be  passed  by  them,  later 
he  would  raise  his  hand  as  if  to  put  it  on  the  bolt,  and  then  as 
if  rememhei'ing  that  it  could  do  no  good  be  would  withdraw 
the  hand  without  touching.  This  was  repeated  several  times 
before  he  came  to  pass  it  by  without  notice. 

The  female  went  from  the  right  plug  around  by  way  of  (he 
back  of  the  box,  but  fur  a  long  time  tried  the  bolt,  using  the 
left  hand,  before  starting  around.  Here  again  came  a  course 
of  ten  or  twelve  cases  in  which  the  hand  was  extended  part 
way  and  tlien  as  if  to  say  "  no,  that  doesn't  come  next."  she 
withdrew  the  hand  and  went  on  her  way. 

Twelve  human  adults  and  five  children  were  tested  with  the 
same  combination  lock.  Unfortunately  no  record  was  kept  of 
the  number  of  their  errors.  I^ater,  two  adult.s  and  two  chil- 
dren were  systematically  tested  with  both  combinations.  The 
first  and  second  times,  given  tii  seconds  for  the  twelve  adults 

w««.  90-5.  45-4.  69-8.  13-3.  1 1-3.  57-7.  19-4.  300-6,  154.5, 
132-7.  10-4  and  7-3.  Correspondingly  the  times  for  the  chil- 
dren were,  112-30,  216-21,  184-31,  65-13  and  45-7.  The  raon- 
kej-s'  first  two  times  were,  78-33  and  64-65.  The  two  adults 
tested  ten  times  with  combination  1  reduced  their  times  re- 
spectirely  from  6  and  S  seconds  to  if^  and  2  seconds.     The 
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children  redoeed  their  times  respectively  from  80  and  45  scc- 
dnds  to  2  8nd  2  seconds.  TLe  monkeys'  slinw  no  material 
change  from  their  first  to  their  tenth  trials.  Read  as  above 
Ihcir  times  are,  78  and  54  for  the  6rst  and  53  aiid  90  fur  their 
tenth  trials.  With  the  second  cocnbinatioD  the  two  ndulls 
changed  from  1 1  and  36  to  2  and  4,  The  children  changed 
from  105  and  20  to  6  and  ^^,  while  the  monkeys  changed  from 

tl39  and  187  to  1 10  and  26. 
L  Allowing  due  range  for  iudividuaJ  differences  it  yet  appcara 
tbat  the  results  obtained  with  the  cbildrea  resemble  the  results 
obtained  with  the  monkeys  more  than  do  those  obtained  with 
adnlts.  The  essential  method  of  learning  these  combinatious 
on  the  part  of  human  beiugs  is  just  the  same  as  on  tlie  pan  of 
the  monkeys,  that  is,  trial,  the  remembrance  of  accidental  suc- 
cesses and  the  dn>pping  away  uf  superfliiuusefforts.  The  nature 
of  the  locks  gives  little  opportunity  for  reasoning  one's  way  to 
success. 

When  the  human  adult  attacks  the  box  he  looks  at  it  and 
attempts  to  reason  about  il.  If  he  tries  the  wrong  latch  first 
he  is  slow  about  attacking  it  again.  He  usually  tries  to  move 
a  latch  by  the  use  of  strength  enough  to  break  it.  If  urged  not 
to  break  it,  he  stops  and  tries  to  reason  again.  When  be  gets 
one  latch  moved  and  takes  hold  of  a  wrong  one  next  he  is 
liable  to  return  and  try  to  replace  the  one  already  moved.  But 
irbeti  ouce  through  he  usually  remembers  the  road  lo  success 
and  retraces  it  very  rapidly.  By  the  third  time  he  has  practi- 
cally reached  his  highest  speed. 

The  child  tries  immediately,  and,  like  the  adult,  plays  havoc 
with  the  apparatus  if  it  is  pot  equal  to  his  strength.  He  holds 
OD,  where  he  tries  first,  for  some  seconds.  Then  he  looks  be- 
wildered, tries  something  else  as  before,  draws  a  long  breath 
and  lcx>ks  helplessly  to  you  for  directions.  Urged  to  go  ahead 
be  may  try  the  same  thing  over.  Finally  he  succeeds  iu  mov- 
ing one  part.  He  stops  and  looks  up.  apparently  with  a  feel- 
ing that  it  came  too  easy  or  as  if  he  feared  that  he  had  broken 
the  machine.  Errors  persist  longer  with  him  than  with  the 
adult,  and  his  time  is  reduced  more  gradually. 

But  when  the  monkey  attacks  the  box  he  does  not  slop  to 
think  about  il.  He  tries  one  (hiag.  then  another  and  another 
In  quick  succession.  One  part  worked  he  tries  all  the  others, 
though  he  may  labor  on  one  at  times,  and  try  often  to  more 
parts  that  have  idready  been  moved.  If  he  fails  to  move  the 
first  part  of  the  combination  he  may  go  again  and  again  over 
the  second,  third  and  fourth  parts.  As  he  does  so  he  comes  to 
make  no  real  effort  at  any  one  of  them.  Each  is  given  only  a 
passing  trial  or  a  men:  touch. 

The  short-cirxniiting  process  by  which  speed  and  skill  are 


1 


UO 


KINNAMAN  : 


This  gave  bim  opportunity  to  survey  the  v«swls  aad  make  his 
selection.  If  set  down  too  near  bim  be  would  rnsb  to  the 
nearest  vessel,  making  do  choice  whatever.  A  typical  case 
would  be  like  this:  the  monkey  ten  or  Sfteen  feet  away,  "flea 
liuntiug,"  continues  until  he  hears  the  board  strike  the  Soor, 
when  he  rolls  up  onto  his  feet  aud  dog-trots  over  toward  the 
board.  The  eyes  arc  blinked  toward  the  board  as  a  whole  or 
moved  so  as  to  sweep  tbe  entire  length  of  it  in  the  fraction  of  a 
second.  At  a  distance  of  from  six  to  ten  feet  it  becomes  appar-; 
ent  which  vessel  be  means  to  tr>-  first.  Occasionally,  bow-1 
ever,  when  the  aivsociation  has  beeu  &«<tablished  fairly  well,  he 
may  come  within  two  feet  of  the  board  in  the  direction  of  a 
wrong  vcs<)el,  aud  then,  as  if  nociciug  the  mistake,  make  a 
rather  sudden  curve  and  go  to  the  correct  form.  Until  the 
BSsocialion  bad  been  pretty  tliuroughly  eslablished  the  moa- 
ke>'  inspected  the  other  vessels  after  getting  his  morsel.  But 
when  the  matter  had  been  well  learned  he  took  tbe  food  and 
trotted  away  immediately.  When  he  came  up  directly  to  the 
wrong  vessel,  he  looked  into  it  with  band  op-lifted  to  take  the 
food.  Not  6cdiag  it  he  looked  into  the  vessel  next  to  this  one. 
This  looking  into  the  vessel  was  continued  until  the  food  was 
found.  U  food  were  in  tbe  vessel  standing  in  position  (i)  at 
tbe  left  of  the  board  for  example,  and  he  should  come  up  to 
the  one  in  position  (3)  he  might  go  next  to  (i)  or  might 
P«»  along  the  six  forms  in  the  order,  2,  3,  4,  5,  6,  5,  4,  3, 
2,  1.  On  tbe  return  movement  (5)  was  looked  into  in  the 
earlier  experimenting,  but  later,  the  return  would  omit  (5) 
and  occasionally  both  {5)  and  (4).  The  tall  cylindrical  can 
appealed  so  little  to  the  monkeys  that  they  rarely  went  to  it 
directly,  but  in  case  of  a  wrong  .itart,  if  the  can  came  in  be- 
tween the  vessel  £rst  looked  into  aud  the  vessel  containing 
food,  it  was  examined  like  the  rest. 

Taoi,k«  op  Assocutioh  v/iru  Poaus- 
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The  Tcswlts  or  the  tests  have  been  divided  ioto  groups  of 
thirty  each.  The  numbers  in  each  of  the  vertical  columns  in 
the  tables  above  indicate  how  often  the  animal  went  directly 
to  the  form  in  question  in  the  thirty  tests  No  account  is  here 
taken  of  the  forms  looked  into  after  the  one  to  which  the  mon- 
key went  directly.  Thus  if  the  food  was  in  the  glass  he  may 
have  first  gone  to  the  bottle  and  then  to  several  other  forms 
before  going  to  the  glass.  In  such  cases  these  tables  take 
account  only  of  fhe  look  into  the  bottle. 

The  original  notes  were  fuller,  however.  An  attendant  re- 
corded the  results  for  me.  If  the  animal  went  directly  to  the  box 
containing  the  food  this  was  noted  as  a  success.  If,  however, 
be  went  first  to  some  other  form,  a  note  was  made  not  only  of 
the  form  approached  first  but  also  of  what  other  fortus  were 
looked  into  before  finally  coming  to  the  one  containing  the 
food. 

The  male  was  fed  consecutively  90  times  from  the  rectangu- 
lar box;  afterwards  180  from  the  glass;  90  from  the  elliptical 
can,  and  120  from  the  triangular  box.  The  female  was  fed 
^m  the  rectangular  box,  glass,  elliptical  can  and  trtangnlar 
box  respectively,  60,  90,  90  and  90  times.  Testing  was  always 
continued  nntil  the  anim^  could  make  from  25  to  30  correct 
choices  out  of  30  trials.  In  some  of  the  size  aud  color  tests  to 
be  meutioned  later,  when  as  many  as  300  tests  were  made  with 
DO  signs  of  improvement  in  the  assuciatiou,  the  exjjcrimcuting 
was  discontinued  without  this  sUmdard  having  tieen  reached. 

When  the  food  was  placed  in  the  rectangular  box  which  was 
the  first  form  used,  the  as-sociation  was  practically  perfect  for  both 
uhnals  in  60  tests.  With  the  male  when  the  food  was  changed 
*i3s  the  table  shows  the  old  habit  practically  broken  in 
td  30  of  trials  and  the  new  habit  practically  perfect  in 
b  30.  The  female  perfected  her  association  with  the 
When  food  was  put  into  the  elliptical  can  the  old 
iroken  up  in  the  second  30  and  the  new  was  per- 
:  third.  In  changing  to  the  triangular  box  the 
broken  in  the  first  30  and  new  was  formed  in  the 
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third.  With  the  female  tbe  change  from  glass  to  elliptical  cac 
revived  the  Brsl  asKDciatioii  so  thiit  the  icctaogular  box  was 
chosen  2,  9  and  i  times  respectively  in  the  three  thirties.  When 
the  food  was  changed  to  the  triangular  box  this  first  associa- 
liou  was  again  strongly  revived,  the  rectangular  box  bciag 
chosen  8,  8  and  i  times.  A  similar  revival  occurred  with  the 
male  when  the  food  was  put  into  the  Iitangular  box. 

Sometimes  the  changes  or  breaking  of  the  previous  associa- 
tions were  ver>*  sudden.  In  the  table  it  vrill  be  seeo  that  the 
male  made  19  correct  choices  jn  the  first  30  tests  when  the  food 
was  put  into  the  reciaugular  box ;  and,  again,  to  correct  choices 
when  the  food  was  put  into  the  elliptical  can.  These  would 
appear  less  abrupt  if  the  results  were  arranged  in  groups  of  10 
each  instead  of  groups  of  30  each.  In  the  first  of  the  cases 
ju.st  mentioned  the  male  made  no  correct  choices  in  the  first 
1 3  tests.  In  the  second  case  6  of  the  correct  choices  were  made 
after  the  fifteenth  test. 

Tbe  superiority  of  human  beings  in  breaking  such  an  asso- 
ciatiou  may  be  seen  in  the  fact  that  my  asgistant  who  helped 
to  change  the  position  of  these  forms  and  who  put  the  food  into 
the  boxes,  in  all  of  the  above  changes,  only  once  or  twice 
threw  the  food  into  a  box  used  in  a  previous  series,  while  the 
monkeys  returned  to  Ibeir  former  associations  from  zi  to  36 
times.  Their  success  in  establishing  aissociatioiis  with  these 
forms  was  greater  than  with  the  iixts  and  colors  tried  later. 

If  oue  takes  into  account  the  total  number  of  forms  looked 
into  by  The  monkeys  instead  of  counting  only  the  number  of 
times  tliat  they  went  directly  to  the  WTong  one,  as  I  have  done 
in  the  preceding  table,  ihe  errors  appear  to  be  a  little  more 
than  three  time-t  fl.f  numerons.  To  illustrate,  in  the  first  30 
tests  for  the  male  as  shown  in  the  preceding  table,  when  food 
was  put  into  the  rectangular  box,  he  made  11  wrong  first 
choices,  but  he  looked  25  times  into  wrong  boxes.  When  the 
food  was  put  into  the  elliptical  can,  in  the  first  30  tests,  while 
he  made  20  errors  by  direct  choice  he  looked  61  tiroes  into  the 
wrong  boxes.  This  method  of  counting  errors, while  suggestive, 
does  not  seem  to  tne  10  be  the  best  melbod  of  evaluating  the 
reactions.     If  the  food  ia  in  the  glass  and  the  monkey  comes 

directly  to  the  bottle,  he  clearly 

wroug  form  and  should 

jular  box  stands  nest 

couuted  an  error  since 

Et  and  he  goes  to  it 

This  difference  be- 

illustrated  with  the 

ly  ever  chosen,  as  the 

Iways  looked  into  if  a 
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mistake  was  made  and  it  came  in  the  line  of  search,  In  all  the 
tesl**  following,  in  sizes,  colors  and  numbers  no  accounts  will 
be  taken  in  the  tables  of  this  extra  looking  into  vessels. 

With  the  male  when  the  food  wa^  pnt  into  the  glass  a  con* 
fusion  urose  between  it  and  the  bottle.  This  is  shown  in  the 
Ubl«  by  the  3.  10  and  2  time^  that  the  bottle  was  cboaeu.  Tbe 
foct  that  the  two  fonns  were  somewhat  alike  will  account  saf- 
ficiently  for  the  confusion. 

Tbe  monkeir's  problem  in  these  tests  was  at  first  to  as-sociate 
tbe  food  with  a  special  form.  When  tbe  Cood  was  afterwards 
pat  into  other  forms  the  problem  became  more  complex,  and 
the  monkey  passed  through  three  distinct  stages  in  dealing 
wttb  it:  (1)  a  .'ienes  of  artless  returns  to  the  forms  previously 
Used.  (3}  a  stage  of  coufusiua  in  which  there  was  a  conflict  be- 
tween tbe  old  association  and  a  dim  realization  that  the  food 
was  aot  to  be  found  where  it  had  been  before.  In  this  stage 
tbe  moukey  was  about  as  liable  lo  go  to  one  of  the  six  forms 
as  to  another.  Tbe  duration  of  this  period  was  not  always 
long  enough  to  show  in  a  table  made  out  by  thirties.  C3)  A 
stage  of  progress  toward  perfection  in  the  new  as-iociatiou.  Tbe 
processes  at  this  stage  seem  to  follow  the  same  order  as  where 
there  were  no  preceding  associations  to  be  broken  up. 

That  the  anim:irs  choice  was  not  based  upon  the  sense  of 
stnell  but  upon  the  visual  recognition  of  the  form  was  very 
apparent.  With  one  exception,  when  the  monkey  was  search- 
ing for  food,  the  head  was  turned  so  as  to  bring  the  eye  over 
tbe  top  gf  the  vessel.  In  the  course  of  several  thousand  tests 
of  this  general  type  the  monkey  only  once  seemed  to  try  to 
locate  the  food  by  The  sense  of  smell.  All  discussion  of  this 
question,  however,  is  reserved  for  a  section  on  "  Tbe  Seosc  of 
Smell." 

Summary.  Restating  brieBy  I  may  say  that  the  monkeys 
are  able  to  discriminate  these  forms  and  to  associate  food  with 
tbem  coDsecutively.  The  associations  are  not  formed  by  a  single 
trial,  but  come  about  more  or  less  gradually  through  much 
repetition.  It  is  easier  to  form  an  association  df  novo  than  to 
break  an  establLthed  one  and  form  a  new  one.  The  necessity 
of  forming  a  new  association  induces  a  revival  ol  former  asso- 
ciAtioiu  of  the  same  general  kind.  The  learning  proce.<is.  upon 
tbe  whole,  is  still  that  of  trial,  happy  accident,  recoUection  of 
tbe  fortuaate  movemeuts,  and  au  elimlQation  of  the  useless 
ones. 

Siza  Tbsts.  ■ 

The  tests  for  discrimination  of  sizes  were  made  on  the  same 
general  plan  of  tbosie  for  forms.  Instead  of  the  boxes  there 
tised  I  made  six  rectangular  paper  twxes  having  an  altitude 
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twice  one  side  of  the  base.  Their  heights  were  2,  3.  4,  5,  6, 
and  7  iacbes  respectively.  la  the  cat,  which  was  made  firom  a. 
photograph,  these  boxesare  shown  as  the  smallest  and  the  largest 


toffethcr  with  the  four  others  in  the  rear.  The  6rst  box  was 
loci  sniall  to  be  used  for  feeding  and  the  last  was  rather  tall. 
For  this  reason  the  monkeys  were  fed  only  froni  the  four  inter- 
mediale  boxes.  We  shall  speak  of  these  size-boxes  by  the 
nnmherR  r  to  6  beginning  with  the  iiinallest. 

Althouf^h  many  more  tests  were  made  with  the  boxes  of  difier- 
ent  run  than  with  the  forms  the  association  never  became  so 
definite.  The  forms  used  in  the  preceding  series  tnnst  have 
beta  much  more  readily  distingnisbcd  than  are  tbc  sises  used 
here,  for  while  the  male  made  the  foar  associations  olform  with 
480  tests,  1 ,080  tests  with  the  sites  sufficed  only  to  induce  a 
general  gra-Sp  of  about  such  and  such  sizes.  The  fciiiatc  was 
tMted  with  only  a  part  of  these  sizes,  bnt  with  thcM  she  showed 
greater  ability  than  the  male  tbuugh  she  made  abuul  the  i«ame 
confusions  as  he  did. 

In  the  f<>rm  tests  the>-  bad  to  associate  Ibejr  food  with  a  par* 
ttcular  geometrical  fignrc  and  bad  only  to  look  (or  that  one 
partictilar  thing.  No  other  form  needed  any  special  atteutinn. 
In  trj'ing  lo  select  the  correct  size,  however,  if  the  monkey 
was  to  sncceed  in  choosing  rightly,  he  must  compare  before  be 
could  be  more  Ihau  mpastirably  sure  of  choosing  correctly. 
Probably  tbe  only  altematirc  to  snch  a  method  was  (or  him 
gradually  to  fix  upon  an  absolute  size  and  thus  resolve  hisprob- 
tem  beck  toward  that  met  in  the  form  tests,  though  this  would 
be  by  no  means  easy.  It  may  be  that  ihLs  is  what  the  female 
did  and  thus  secured  better  results  than  the  male  did. 

The  blunders  of  the  monkeys  in  these  size  tests  are  quits 
interesting  in  themselves.  When  the  food  was  put  into  box  3, 
3  and  4  were  frequently  confused;  while  3  and  s  were  confo 
much  lc«s  frequently,  e%-eti  less  often  than  y  and  5.  The 
thing  appears  throughout  the  tests.  When  the  food  was  in  5, 
$  was  chosen  more  fireqnently  than  4,  even  when  4  was  rax 
neaiTf  the  sixeof  the  prrvious  feeding  form.  This  can  sometime 
be  accimnlcd  fcw  by  the  order  of  the  tests.  For  example,  wl 
tbe  fopd  was  changed  to  a,  after  being  iu  3  and  5,  on  account  of 
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the  previoQs  association  nitb  these  larger  forms,  5  aad  6  were 
chosen  oftener  tban  i .  But  the  tendency  cannot  always  be  cx- 
ptaiaed  in  this  way.  When  the  food  afterward  went  ovci  to  4, 
5  was  chosen  more  frequently  than  3 ;  and  6  more  frequently 
than  7.  Why  should  the  confusion  be  always  with  the  larger 
forms?  My  first  thought  was  of  the  psycho-pbysic  law.  While 
the  altitudes  of  the  boxes  were  2,  3,  4,  5,  6  and  7  inches,  the 
lateral  sur^Kes  preseoted  to  the  monkeys  as  they  approached 
were.  2.  4^4,  8,  i2j4,  18.  and  24J4.  Thus,  while  box  i  pre- 
sented a  surface  less  than  ^  of  box  3,  box  3  was  nearly  ^i  of 
4 :  and  5,  Dearly  ^  of  6.  The  proportional  difference  constantly 
grows  less  and  less.  If  volumes  are  considered,  the  variation 
is  still  greater.  Then  the  ratio  of  box  2  to  box  i  is  much 
greater  than  that  of  box  4  to  box  3,  or  the  ratio  of  difference 
decreases  as  the  larger  boxes  are  compared,  so  that  the  stimuli 
for  distinguish  i  tig  boxes  become  less  and  less.  This  confusion 
of  the  larger  forms  would  then  be  in  harmony  with  the  psycho- 
physic  law  of  stimulus  and  sensation.  The  less  the  propor- 
tioaal  di^rcnce  the  greater  the  confusion  of  forms.  As  a 
control  test.  I  constructed  a  series  of  boxes  varying  in  volume 
by  the  set  ratio  twenty-one  tenths  beginning  with  the  first  box 
as  before.  1x1x2  inches.  The  other  boxes  like  this  one  were 
made  twice  a<i  high  as  wide.  The  sixth  box  was  so  nearly  the 
same  size  as  the  sixth  in  the  former  tests  that  the  old  6  was 
used  again.     The  volumes  of  these  boxes  were : 

Old   series:  2     6.75     t6.       31.25     54.       87.75 
Newseries:  a     4.2       S.82     18.53     39.3     82.31 

These  forms  are  represented  ia  the  front  row  in  the  cut  along 
with  the  largest  aud  smallest  boxes  as  before.  It  was  assumed 
thai  if  the  monkeys  selected  according  to  the  psycho-physic 
law  in  this  matler  they  would  confuse  the  feeding  box  each  time 
equally  with  larger  and  smaller  boxes.  Here  again,  however, 
the  confusion  was  with  the  larger  forms.  It  may  be  that  the 
tendency  was  to  choose  the  larger  forms  simply  because  ihey 
were  more  conspicuous.  Possibly,  in  monkey  logic,  it  may 
appear  that  the  larger  forms  should  bear  the  most  fruit ;  so  that 
by  choosiug  a  larger  form  more  food  would  be  obtained,  and 
that  desiring  to  run  00  risk  of  missing  food  they  went  to  the 
larger  boxes. 

Summary.  These  tests  reveal  what  seems  to  be  an  ability 
cither  tocomparcsizesroughlyor  tofixupon  an  absolute  standard 
of  size,  If  one  recalls  the  experience  with  the  designs  it  wilt 
not  seem  probable  that  this  association  wns  ba.sed  on  any  acci* 
deotal  markingsor  other  minor  pcculiariticsof  the  boxes.  Their 
dioice  docs  not  seem  to  have  been  made  in  any  perceptible  de* 
gree  according  to  the  psycho-physic  law.     Besides  these  this 
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Study  re\'ealK  nothing  not  alresdy  shown  in  the  experim«it& 
with  thc/cnm  ietls. 

Discriminations  of  Cowr  and  Shade. 

The  pi  cscnce  everywhere  in  the  animal  kingdom  of  colors, 
rnnging  from  the  laosi.  modest  to  the  most  brilliant,  protective 
coloratiuD  ID  animslii,  and  the  display  of  colors  iaatiimal  court- 
ship, would  suggest,  at  least,  the  possibility  that  antmals  not 
only  perceive  colors  but  have  preferences  among  them. 

But,  except  for  insects.  ver>-  little  has  yet  been  done  to  give 
experimental  proof  of  color  perception,  and  almost  nothing  to 
show  that  the  apparent  cases  of  color  perception  and  piefcreoce 
arc  not  based  upon  diAcrimi nation  of  li^lii  and  shade  rather  than 
genuine  color  perception.  If,  lor  example,  an  animal  shows  a 
preference  for  a  lisht  yellow  over  a  dark  blue,  one  mtint  make 
sure  thut  he  is  not  merely  choosing  what  appears  to  him  to  be 
a  light  in  preference  to  a  dark  gray,  instead  of  one  color  in 
preference  to  another. 

Lubbock's  experiments  upon  insects  are  not  complete  in  that 
he  failed  to  take  this  factor  into  account.  In  his  experiments 
with  ants,  for  example,  he  put  strips  of  colored  glass  over  their 
nests,  and  after  a  given  lime  counted  the  ants  congregated 
under  each  of  the  strips,  f-'ormica  fitsca  congregated  under 
these  strips  in  the  following  numbers:  red.  890;  green,  544; 
yellow,  495;  violet,  5.  After  numerous  experiments  with  bees 
he  says:  "  It  seems  to  me  that  the  preceding  experiments  show 
conclusively  that  bees  prefer  one  color  to  another,  and  that 
blue  is  distinctly  that  favorite."  Wasps  also,  "  are  capable  of 
distingiiisliing  color,  though  they  do  not  seem  so  much  guided 
by  it  as  bees."  That  these  insects  have  color  preferences  is 
probably  inie.  but  the  experiment  would  be  more  concltisive 
if  Lubbock  had  excluded  the  possibility  of  the  results  having 
depended  upon  differences  in  brightness.  The  choice  oJ  red 
over  ye]k)w  and  violet  may  have  been  due  to  a  difference  in  the 
brightoeas  rather  than  in  the  color  of  the  glass  strips, 
•"^e  probability  is  vcr>-  strong  that  birds  recogniase  colors 
"efierences  among  them;  but.  so  far  as  1  know,  defi- 
oetils  are  almost  entirely  wanting.  .A^bout  color 
I  the  higher  classes  of  mammals  there  has  been  a 
sormising  and  guci«ing.  It  is  said,  for  example, 
Might  in  bright  colored  ornaments  on  their  har- 
ere  is  no  deBnite  proof  of  it.  Mr.  Cornish  well 
nrrent  opinion  on  this  matter.  He  wiys:  •'  Do- 
*,  which  see  bright  colors  other  than  green  in 
more  frequently  than  wild  ones,  might  be  sup- 
lit  the  consciousness  of  such  differences  in  the 
*d  way.     Yet  it  is  next  to  impossible  to  dte  an 
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iosUuMe  in  which  a  dog  exhibits  cnriasity  as  to  color,  or  identi- 
fies an  object  by  Its  htie.  The  writer  ha.**  seen  n  setter  refuse 
I  to  retrieve  a  black  rabbit  because  it  apparently  ihuuglit  its 
master  had  sliot  a  black  cat.  But  a  house-living  dog  shnwsno 
preference  for  a  red  carpet  or  rug  over  a  blue  or  variegated 
one.  aud  expresses  no  surprise  or  curiosity  whether  its  master 
wears  a  red  uniform  or  n  black  evening  suit.  Domestic  cattle 
are  so  mucb  affected  by  violent  contrast  of  white  and  dark  that 
the  presence  of  a  black,  white  or  very  clearly  sp<jtted  animal  in 
the  bcrd  wtnetimes  results  in  calves  being  thrown  of  the  satue 
colors  or  maxkings.  But  though  red  is  said  to  irritate  a  bull, 
aad  to  excite  hunters  by  association  of  ideas,  the  latter  state- 
ment rests  partly  ou  surmise.  They  arc  equally  excited  by  the 
sound  or  sight  ofhound:*.  or  of  a  auiiiber  of  riders,  whatever 
the  color  of  their  coats.  None  of  the  cats,  whether  wild  or 
tame,  show  any  partiality  for  bright  hues;  and  among  all  the 
strategems  usnl  from  time  immemorial  by  hunters,  Ilie  use  of 
color  ns  a  lure  for  quadrupeds  is  notably  abMOt,  Many  birds, 
on  the  other  hand,  have  a  marked  preference  for  bright  colors, 
aud  exhibit  strong  curiosity  when  unusual  tints  aie  showu  to 
them.  Among  the  less  known  cxaoipleit  is  that  of  the  red- 
IcKged  partridge.  These  birds  alxtuiid  in  the  lower  spurs  of 
the  I.esghi»n  Mountains,  near  the  Cas-pinn,  and  the  native 
hunters  use  a  device  for  killing  them  ba^ed  on  this  Eesthetic 
preference  of  the  partridges.  By  Ihe  dour  of  nearly  every  house 
Mauds  a  wooden  frame,  on  which  canvas  is  stretched,  covered 
with  daubs  of  brilliant  colors.  This  the  shooter  carries  with 
htm,  and  sets  up  in  front  of  him  as  soon  as  he  bos  discov- 
ered a  covey.  As  soon  as  their  attention  is  attracted  he  waits 
behind  the  screen,  until  the  whole  covey  run  up  to  within 
abet,  and  then  fires  through  a  loop-hole  in  the  center  of  the 
screen.  The  Russian  government  has  now  forbidden  the  use 
of  these  colored  lures,  as  the  birds  were  being  exterminated. 
It  in  probable  that  the  idea  of  their  use  was  first  suggested  by 
the  interest  the  birds  took  in  the  carpet  frames  set  up  outside 
the  houses  for  weaving  the  brightly-colored  Shusak  rugs."' 

I  am  aware  of  but  two  scries  of  experiments  on  mammals, 
except  ihK  gtttus  ^omo,  to  determine  their  ability  to  discrimi* 
nate  colors.  One  of  these  was  made  by  Mr.  Elmer  Cate».  He 
cxpcrimeuted  with  dogs,  using  small  pans  of  various  colors  and 
sbadcs.  and  colored  metal  plates.  Hood  was  put  regularly  under 
pus  of  a  given  color  or  shade,  and  these  were  distributed 
among  a  great  many  other  pans  of  differciit  colors  aud  shades. 
The  melttl  plates  were  so  arranged  in  a  hall-way,  through 
which  the  dogs  passed,  that  they  had  to  step  on  them.     Plates 
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correspouding  to  the  foUowiog^  degrees  of  white:  215,  185,  167, 
150,  135.  117.  90.  35  and  o. 

The  method  employed  in  the  first  series  of  tests  was  the 
same  as  that  used  with  the  forms  and  sizes.  The  glasses  cov- 
ered with  gray  were  iiot  used  as  feediug  vessels.  The  four 
colors  were  ussed  in  the  order  blue,  yellow,  red,  green.  The 
nuuD  results  appear  in  the  acuompauyiug  tables  which  are  ar- 
ranged on  the  same  plan  ax  those  under  the  form  tests.  The 
tests  have  been  divided  into  groups  of  30  each.  The  figures 
to  each  vertical  column  indicate  how  often  the  animal  went 
directly  to  each  one  of  the  colors  and  grays  within  a  group  of 
30  testi.  Again,  as  explained  above,  our  tables  take  account 
only  of  the  glasses  to  which  the  raonlceys  catnc  directly. 

It  will  be  seen  that  the  male  required  many  more  presenta- 
tions than  the  female  in  order  to  reach  our  arbitrary  stai]da,rd 
of  from  24  to  30  right  choices  out  of  30  trials.  It  will  be  re- 
called that  the  female  surpassed  the  male  also  in  the  form  and 
size  tesiK.  In  the  tables  for  the  female  we  note  again  the  re- 
viral  of  the  first  association  when  the  third  and  fourth  were 
being  formed.  The  second  a.saociation  also  was  strongly  re- 
vived with  the  fourth.  These  revivals  were  less  marked  with 
the  mal*!.  From  these  tests  alone  we  cannot  infer  that  the 
moukeys  have  a  clear  perception  of  the  colors,  for  a  discrimiua- 
tioD  of  the  differences  of  brightnesses  alone  luigbt  possibly  bring 
about  the  results  found.  The  likelihood  of  the  latter  alternative 
is  perhaps  somewhat  strengthened  by  two  relations  which  ap- 
pear in  the  above  tables,  (t)  The  a.<»ociation  with  the  yellow 
was  revived  more  strongly  with  the  green  than  the  association 
with  the  blue  was.  (a)  Upon  the  whole,  the  dark  gray  was 
chosen  more  frequently  with  the  red  and  blue  than  with  the 
green  and  yellow.  It  will  be  seen  in  the  description  of  the  ap- 
paratus that  the  dark  gray  had  a  degree  of  brightness  nearer 
to  that  of  the  red  and  blue  than  to  that  of  the  green  and  yel- 
low. While  the  former  of  these  may  have  been  offset  by  the 
•hat  the  association  with  the  yellow  was  more  recent  than 
*be  blue,  and  the  latter  may  have  been  made  less 
by  the  fact  that  the  light  gray  was  chosen  somewhat 
•ntly  with  the  darker  than  with  the  lighter  colors, 
"emains  the  possibility  that  the  confusions  named 
uve  arisen  out  of  a  partial  or  complete  failure  to 
colors  as  coktrs. 

■  determine  whether  brightness  or  color  was  the 
imination.  four  control  tests  were  made.  In  three 
.cai^icd  to  determine  whether  the  monkeys  could 
irra^-s  and  colors  varying  by  the  same  degree  of 
WL~ly  well.  If  blue  and  red,  for  example,  with 
fe^aightness  of  15  degrees  were  differentiated  per- 
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fectlf  and  two  gwys  differing  by  15  dei^rees,  vary  imperfectly, 
then  color  very  probably  was  the  basis  of  the  discrimination  in 
our  first  series  of  tests.  But  if  the  colors  and  grays  were  dtffier- 
cutiated  about  equally  well  tbeo  the  qaeslioa  would  &till  be 
open. 

In  the  first  of  these  control  tests  apparatus  (4)  was  used. 
The  glasses,  numbered  from  black  to  lightest  gray,  1,  2,  3, 
4.  5.  6.  7,  8  and  9.  will  t>e  referred  to  by  these  numbers. 
These  tests  were  made  with  the  male  only.  Food  was  ptit 
first  into  the  lightest  gray,  number  9.  It  was  set  down 
Iben  along  with  the  black,  number  i,  and  the  monkey  was 
allowed  to  take  the  food.  These  two  glasaes  were  presented 
together  ten  times,  being  exchanged  at  my  back  and  then  aeC 
down  sometimes  by  crossing  them  over  and  sometime?  not. 
Care  was  taken  to  avoid  n>uiii)e  and  regular  position.  As 
Car  as  poeiihle  the  glasses  were  put  in  good  diffused  light, 
•nd  in  such  positinus  that  shudovrs  wight  not  fall  upon  them 
in  a  way  to  make  the  lighter  .seem  to  be  the  darker.  After 
ieeding  in  the  light  gray,  in  companion  with  the  black,  the 
black  was  replaced  by  the  very  dark  gray,  number  2,  and  10 
more  tests  were  made.  In  this  way  we  conlioued  down  the 
scale  of  grays  from  black  to  light  and  back  again.  To  avoid 
the  criticism  that  the  food  glass,  number  9.  may  ba^'e  become 
soiled  or  have  had  some  distinguishing  mark  00  it  besides  the 
shade.  I  replaced  this  glass  occasionally  and  also  renewed  th« 
paper  covering.  I  could  note  no  difference,  however,  in  the 
number  of  correct  choices  when  these  changes  were  made. 

Assuming  that  the  first  half  of  these  tests  (800.  or  100  to  the 
pair  of  glasses)  were  disturbed  somewhat  by  the  mere  difficulty 
of  learning  tbc  trick,  and  therefore  neglecting  these  and  calcu- 
lating the  per  cents  of  right  choices  for  the  last  half  only  wc  get 
the  following  results:  with  {9  and  i),  (9  and  2),  (9  and  3), 
etc.,  respectively.  100.  99.  98.  98.  98,  95,  87  and  77  per  cents 
of  correi-t  choices.*  When  the  white  ( mixed  with  black  to  form 
the  grays)  differs  in  iwu  grays  by  only  48"  and  30',  as  when 
7  and  8  wrere  compared  with  9,  we  see  a  marked  reduction  in 
right  choice*  Vet  these  grays  are  so  very  different  that 
iman  e>e  distinguishes  them  with  perfect  ease  and  ccr- 
The  difference  of  brightness  iu  red  and  blue,  however, 
'y  15°.  hot  the  monkeys  distinguished  them  easily  e\'en 
they  were  mixed  up  with  four  other  colors;  whereas 
iboice  between  two  grays  differing  by  30"  of  white  was 
Itb  considerable  difficuity,  If  brightness  were  the  basis 
ssociatiou  in  the  first  scries  of  color  tests,  the  red  and 
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blue,  ditfeiTDg  only  liy  15  degrees  of  brighlness,  shauld  have 
been  confused  freely.  But  they  were  not  so  confused.  The 
fetusle,  especially,  confused  these  colors  but  very  rarely.  We 
infer,  therefore,  that  the  monkeys  were  probably  niBkinK  their 
associations  on  the  basis  of  color  and  not  on  that  of  shade. 

This  test  was  followed  by  a  second  series  of  coiilrol  tests 
on  the  following  plan,  the  apparatus  beiug  tbe  eame  as  in  the 
preceding  tests,  I  first  used  glasses  8  and  g  together,  putting 
food  in  the  lighter  of  the  two,  in  number  9.  After  10  tests,  9 
was  dropped  out  and  3  and  7  were  used,  tbe  food  being  put 
into  number  8,  the  lighter  one.  This  was  continued  up  tbe 
scale  of  shades  and  down  agaia,  introduciug  such  variations  in 
the  order  of  presentation  as  would  equalize  the  learning  and 
practice  effects. 

Taking  the  results,  along  with  the  degrees  of  white  in  each 
of  the  grays,  for  the  last  half  of  the  test^  again,  it  appears 
plain  that  in  a  gross  way  the  per  cent,  of  correct  choices  agrees 
with  tbediffereuces  of  degrees  of  white  used  111  forming  the 
grays,  and  that  differences  of  27,  32,  35  and  55  degree*  only, 
give  results  above  mere  chance;  for  chance  alone  should  have 
divided  the  selections  half  and  half.  The  differeuce  in  the  de- 
grees of  white  between  1  and  a,  2  and  3,  etc..  respectively, were 
35.  55.  27,  18,  15,  17.  18  and  30.  The  corresponding  per  cents 
of  correct  choices  were  94,  83,  &8,  52.  46,  56,  50  and  64.'  These 
resnlts  agree  quite  well  with  those  of  the  preceding  test,  espe- 
cially if  wc  consider  that  in  the  preceding  the  feeding  glass  re- 
mained of  the  same  shade  throughout  the  whole  series  of  tests. 
Its  image,  therefore,  may  have  become  somewhat  definitely 
impressed  on  the  monkey.  In  that  event  his  choices  would  be 
based  upon  an  absolute  standard  in  the  .•ianie  way  as  was  sug- 
gested in  the  size  tests.  Id  this  last  series  of  tests  tbe  feeding 
glass  changed  with  each  group  of  10  tests.  Hence  no  itiugle 
image  could  be  of  any  particular  service.  It  would  appear 
then  that  if  the  tnonkcy  managed  to  cboo»e  with  measurable 
correctness  he  very  likely  had  a  general  notion  of  a  low  order, 
which  might  be  represented  hy  food'oiways-in-t/te-Ughter.  The 
indDcemeiit  to  genera1i?:c  would  be  greater  in  the  tests  where 
tbe  change  was  from  the  darker  toward  the  lighter  grays.  For 
here  when  i  and  2  were  used  the  image  of  2  might  become 
partly  fixed  as  the  feeding  glass.  But  when  2  and  3  were  used 
next  tbe  moakey  must  leave  the  glass  in  which  he  had  just 
been  led  and  move  on  from  2  to  3.  from  a  darker  to  a  lighter. 
That  is.  shade  a  had  to  be  abandoned  aud  shade  3  selected  e\-en 
though  shade  2  was  before  him.     That  tbis  was  a  more  severe 
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test  than  the  reverse  movement,  appears  from  the  fact  that 
here  he  chose  correctly  ou  the  average  only  69  per  cent,  of  the 
times,  while  in  the  reverse  movement,  where  the  lighter  glass 
just  used  as  a  feeditiK  glass  was  each  time  dropped  out  and 
a  darker  one  put  in.  and  where  he  could,  so  to  speak,  lag  be* 
hind  with  the  lighter  glass,  be  chose  correctly  on  the  average 
73  p<;r  cent,  of  the  times.  I  do  not  say  that  the  monkey  had 
generalized,  but  that  we  have  here  something  that  looks  very 
much  like  a  generalization  of  a  low  order.  I  shall  return  to  the 
matter  in  the  section  on  General  Notions.  The  differeuces  of 
15,  17  aud  18  degrees  in  brigbtocss  with  these  grays  has  re- 
salted  iu  utter  coufusion,  while  a  difference  of  15  degrees  of 
bTightncs.s  between  the  red  and  blue  resulted  in  all  but  a  per- 
fect differentiation;  hence  the  infereuce  as  in  the  preceding 
acntb  is  unavoidable,  that  color  was  really  the  basis  of  dis- 
crimination in  the  color  tests. 

A  third  control  test  was  mAde  as  follows:  apparatus  (3)  was 
used  to  sec  if  6  grays,  varving  somewhat  more  in  brightness 
thau  the  colors  did  in  the  color  tests,  would  be  selected  and 
asaociated  as  readily  as  the  colors  were.  The  shades  varied 
from  3IS  to  o  degrees  of  while,  while  in  the  color  tests  the 
varintton  was  from  215  degrees  of  white  (yellow)  to  35  degrees 
(red).  The  method  cf  experimenting  was  the  same  as  that 
used  in  making  the  color  tests. 

Let  us  designate  the  grays  from  lightest  to  darkest  as  A,  B, 
C,  D.  E  and  F.  Each  monkey  was  fed  from  the  same  glass  C. 
It  was  thought  unnecejwnry  to  change  to  other  feeding  glasses. 
The  malt  was  Icstcil  360  times;  the  temale,  180  timc:>.  In  the 
30  included  between  the  150th  and  180th  tests,  the  male  made  tj 
correct  choices;  but  after  that  his  correct  choices  fell  to  as  low 
as  5  out  of  30  or  to  the  le^-el  of  mere  chance.  In  the  360  choices 
he  selected  A  27.2  percent,  of  the  times;  B.  18,5;  C.  22.5:  D, 
14.4;  E,  8.0;  and  F,  9.4.  Clearly  he  knew  the  food  was  among 
the  lighter  glasses,  but  was  unable  to  distinguish  well  enough 
to  select  accurately.  The  female  in  her  sixth  30  succeeded  in 
chooMug  correctly  21  times.  She  chose  A  ii.6  per  cent,  of  Ihe^ 
180  times;  B,  35  5;  C.  43.9;  D,  9,4;  E,  5,6.  and  F.  5.  In  the 
tests  ibe  fact  that  the  monkeys  chose  B,  a  glass  lighter  than 
the  feeding  glass,  more  frequently  than  D.  a  darker  one,  may 
ha\'e  been  due  to  a  tendency  to  choose  brighter  colors  aodi 
lighter  shades,  as  suggested  by  Mr.  Gamer.  The  male  may 
have  been  in6nenced  .«omcwhat  by  his  preceding  experience  in 
ifae  two  series  of  control  tests  described  above.  The  female, 
however,  bad  been  fed  from  gray  glasses  but  Z2  titDcs  in  all, 
and  even  then  with  the  food  in  the  darker  glass.  (See  Experi- 
ments with  I>esigus. )  The  results  show  better  •ssodation  on 
the  part  of  the  icmale  than  on  the  part  of  the  male,  but  in 
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neither  case  do«5  the  success  compare  at  all  with  that  attained 
by  each  when  dealing  with  the  colors.  The  conclusioa  that 
these  animaLs  have  a  clear  perception  of  color  and  are  not  de- 
pendent upon  lights  and  shades  aloae,  agaiu  seems  justified. 

As  a  final  and  crucial  test  apparatus  (2)  was  used.  Shades 
erf"  gray  paper  were  selected  by  the  "  Flicker  Method,"  differ- 
(Dg  as  little  a»  possible  from  the  bhghtncts  of  tbe  culors  um»1. 
Glasses  were  covered  with  these  as  before,  and  a  color  glaiss 
with  its  three  equal  gray  glasses  were  used  together.  They  were 
exchanged  on  the  board  and  presented  in  the  same  way  that 
the  colors  were  in  the  original  color  tests.  If  now  the  animals 
do  not  perceive  color  they  should  have  becu  brought  into  com- 
plete confnsion  with  regard  to  the  colors  and  the  equal  grays 
since  these  necessarily  differed  v«ry  little  or  none  at  all  in 
brightness,  The  three  gray  glasses  were  used  to  give  sufficient 
shifting  on  the  board,  and  thus  to  exclude  the  possibility  of 
choice  by  mere  position. 

Sixty  tests  were  made  with  each  color  in  the  order,  blue, 
yellow,  red  and  green,  all  on  the  same  day.  These  results  are 
shown  in  the  first  of  the  accompanying  tables.  The  data  for 
tbe  second  table  were  obtained  eight  days  later. 


1. 

Uacb. 

FsmXB. 

Blue 

17 

27 

'3 

z6 

ycHow 

12 

23 

27 

30 

Red 

26 

28 

24 

.^0 

Gfcea 

28 

29 

30 

30 

Cat^>*  D«ito. 

Mjt 

I.K. 

1 

Yellow 

21 

27 

28 

30 

Green 

27 

27 

27 

28 

Blue 

36 

26 

25 

30 

^Red 

24 

25 

26 

27 

Tbe  figiirca  in  tbe  i&ble&  jodlcAie  the  number  of  times  tbat  each 
color  wa»  correctly  cboscii  in  «  set  of  30  tcoU. 

In  this  second  scries  of  tests  the  colors  were  presented  in  the 
designated  in  the  second  of  the  tables  above.     Here  30 
were  made  with  the  yellow;  then  30  each  with  the  green, 
bltie  and  red.     A  second  round  of  30  each  was  made  immedi- 
ately afterwards. 

JodskaL— 10 
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Tbe  assoctadon,  with  this  apparattts.  wa^  much  more  readily 
foriQcd  Ihan  in  the  first  color  tests  when  the  six  glasses  were 
tised,  partly  becati«  the  board  was  now  shorter,  and  partly 
because  there  was  less  of  djveriuty.  the  three  glasses  being  all 
of  the  same  gray  and  there  being  but  one  colored  glass.  The 
accuracy  of  tbe  diw:riniinalions  was  90  gTeat  and  tlic  assocda- 
tious  so  readily  formed  that  there  is  in  ray  opinion  absolutely 
DO  question  any  longer  about  the  monkej-s'  ability  to  perceive 
color. 

Calor  Prcferauts. 

I  attempted  to  study  color  preferences  by  fiMdiog  the  mon- 
keys colored  candies,  as  Mr.  Gamer  did.  The  candies  were 
handed  to  the  monkeys  cither  on  a  cardboard  or  on  the  i?alm 
of  my  hand.  They  weie  separated  some  dislnnce,  and  the  rela> 
tive  poaitiou  of  tbe  colors  was  frequently  changed.  Tbe  card 
or  baud  was  always  withdrawn  as  •iuuii  as  one  of  the  candies 
was  taken.  The  mate  was  so  unch  frightened  hy  my  coming 
near  the  cage  that,  although  he  sometimes  took  the  candies,  be 
could  hardly  be  said  to  have  chosen  between  them.  After 
feeding  tbe  female  about  too  times  she  resorted  to  grabbing 
with  both  hands,  apparently  to  make  sure  that  Deilher  of  tbe 
pieces  of  the  candy  should  escape  her.  After  tbe  female  adopted 
this  method  no  further  tests  of  this  kind  could  be  made  with 
her.  No  conclusions  can  be  drawn  from  these  tcst.>  of  mine 
with  reference  to  color  preference.  This  method  of  testing  in 
my  judgment  is  \'ery  unsatisfactory-.  A  little  variation  of  the 
card  or  tbe  hand  from  right  to  left  may  determine  the  selec- 
tioD,  since  tbe  distance  Uiat  tbe  animal  moves  in  getting  to 
them  is  so  small.  Farther,  with  a  timid  animal  one  gets  noth- 
ing deliberate  enough  to  partake  of  the  nature  of  a  choice. 
Most  of  the  animal's  attention  is  given  to  the  espcrimenter, 
and  it  simply  makes  a  quick  grab  for  that  piece  of  candy  which 
is  in  en.^dest  reach  from  its  position. 

Another  attempt  was  made,  using  a  method  similar  to  that 

«npiuyed  in  making  the  tests  on  color  perception.     1  cm-ered 

;  cylicdrit-al  surfaces  of  glasses  with  the  following  colors  of 

ler;  green,  blue,  orange,  dark  gray,  red,  yellow,  nolct  and 

te.     As  to  their  brightness  I  will  here  say  only  that  tbe 

rtd,  green  and  yellow  wtre  the  same  as  used  in  the  pre- 

g  teste.    The  orange  was  sHf  lit^y  darker  than  the  yellow, 

Jie  violet  was  darker  than  the  b\ue. 

:pcrtineDl8  m-ere  made  with  tti-  ^  ^"^^  ^fA.  I  presented  the 

glasses,  blue,  green,  orange  ^^^  ^^  ^ray  together.     A 

*I  of  food  was  put  into  each  c:  ''■^'  ^^"^  ^  *n™=^  "*»  ^• 

ltotakealIthefoodbefotethis=*^^«*»»*'«'«P-  "The 

of  the  gladae*  w«s  changed  ^-s^w«-    ^«"  so  presenta- 
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tioos  the  other  four  glasses  were  used.  Id  the  first  K^'Oup  the  first 
choices  i^ere:  green  12.  blue  1,  oraugc  11,  and  dark  gray  6;  in 
the  second:  red  2.  yellow  12,  xaoiet  5,  and  white  6.  Two  new 
Snmps  were  cow  made,  each  coosistiog  of  the  two  colors 
most  frequently  chosen  in  one  group  and  of  the  two  least  fre- 
quently chosen  in  the  other  group.  Presentiag  the  gtas-ses  as 
above,  the  choices  for  the  first  group  were;  green  5,  orange  10, 
violet  5,  and  white  10;  for  the  second  group  dark  gray  4,  blue 
4,  yellow  13,  and  red  9.  As  a  total  result  so  far  we  have  yel- 
k)w  25,  orange  zi,  green  17,  red  16,  white  16,  dark  gray  10. 
wiolet  lo.aadblues-  Again  I  threw  the  glassesinto  twogroups, 
those  most  frequently  chosen  and  those  least  frequeutiy  chosen. 
Now  the  choices  for  the  firs:  group  were:  yellow  11,  orange  g. 
reen  g.  red  r;  for  second:  dark  gray  6,  violet  7,  white  10,  and 
)lue  7.  The  second  group  here,  however,  has  no  value  as  after 
about  8  choices  he  fell  to  starting  in  with  the  glass  ou  the  right 
and  to  taking  all  as  they  came. 

The  female  from  the  very  first  began  at  the  left  of  the  row 

and  took  the  food  from  each  glass  in  the  order  of  its  position. 

If  she  has  any  color  preference  whatever  the  association  of 

order  cooipletely  covered  it  up.     Still  hoping  to  get  aome  signs 

Lof  color  preference  from  her  by  this  method  1  selected  the  two 

4or9  which  had  appealed  to  the  male  most  and  least — yellow 

Imnd  blue.   1»  30  presentalinits  of  these,  the  food  in  both  glasses, 

and  alternating  them  right  and  left,  she  chose  the  left  glass  38 

Ititncs.     Evideully  this  indicates  a  continuation  of  the  former 

■liabii.     In  the  other  two  cases  a  little  noise  made  by  the  male 

in  his  cage  veered  ber  over  to  the  other  glass.    In  experiuieuts 

of  this  type,  color  preference  would  probably  be  based  on  either 

an  (esthetic  taste  or  on  the  fact  that  certain  colors  lie  nearer 

the  animal's  feeding  instincts  than  others  do. 

One  more  series  of  tests  was  undertaken  in  the  study  of  color 
prelereucc.  A  cage  three  feet  lung,  ten  inches  wide  and  four- 
teen inches  high  was  so  constructed  that  the  back  part  could 
be  moved  as  a  sliding  door.  The  inside  was  painted  a  light 
gray.  This  gave  the  inside  of  the  box  a  uniform  appcarauoc 
with  no  attractive  points  for  gnawing  or  escape.  Hight  inches 
in  front  were  hung  two  large  sheets  of  colored  gelatine — blue 
and  orange.  The  arrangement  was  such  that  very  little  tight 
could  enter  the  cage  other  than  through  these  sheets.  A  verti- 
cal p«rtitton  opposite  the  middle  of  the  front  of  the  cage  and 
betweeiiitand  the  sheets  of  gelaiine.greatly  reduced  the  animal's 
opportunity,  when  in  ou»;  end  of  the  cage  and  behind  one  of  the 
colored  sheets,  to  sec  and  be  influenced  by  the  other  color.  The 
cage  was  so  placed  that  direct  sunlight  flooded  the  whole  of  it. 
One  animal  was  turned  into  the  cage  at  a  time  and  kept  there 
for  twenty  minutes.     After  ten  minutes  the  places  of  the  col- 


oi«d  sheets  were  exchanged.  For  observation  I  sal  some  dis- 
tance in  front  of  the  middle  of  the  cage.  By  means  of  tb« 
cumulative  slop-watch  the  total  time  that  the  monkey  spent 
behind  each  color  could  easily  bv  kept.  The  assumption  was 
that  if  either  color  vr&s  more  jileasiug.  or  less  painful  to  the 
monkey  than  the  other  he  would  make  choice  between  them 
aod  sit  in  the  color  most  agreeable.  The  female  was  in  the  box 
during  14  ten-minute  periods.  In  5  of  these  she  spent  more 
time  behind  the  blue  than  behind  the  orange,  and  56  per  cent, 
of  her  total  time  was  spent  behind  the  orange.  The  male,  like- 
wise, was  in  the  cage  14  times.  9  of  which  were  taken  up 
mostly  behind  the  blue.  He  spent  63  per  cent,  of  his  whole 
time  behind  ihc  bine.  The  rcsishs  were  regarded  as  so  very 
irreguUr  as  to  indicate  neither  piefereuce  nor  the  absenceofic, 
and  further  experimenting  by  this  method  was  abandoned. 

The  finit  time  the  monkeys  were  turned  into  this  cage  they 
seemed  to  be  ttnrprised  at  the  chnnge  of  color  on  their  own 
bodies;  for  several  times  they  looked  strangely  np  and  down 
and  along  their  arms,  and  tried  to  pick  the  color  off  of  their 
bands.  This  apparatus,  in  addition  to  appealing  to  an  animal's 
a:»Uietic  taste  and  instinctive  habits  of  feeding,  might  appeal, 
alM),  to  his  instinctive  fear.  A  timid  animal  might  stay  where 
he  considered  himself  best  concealed,  and  a  bold  one  where  he 
could  get  the  nio<4t  53lisf»ctor>'  viewof  bis  enemies  and  environ- 
menl. 

The  results  of  the^  tests  on  color  perception  and  color  pref- 
erence may  be  summed  np  as  follows: 

1.  There  can  be  no  doubt  that  monkeys  perceive  colors. 

2.  Two  grays  having  a  given  degree  of  difference  in  bright- 
ness are  not  diMTriminEtied  as  well  as  two  colors  having  an 
equal  diSercncc  in  brightness. 

J.  For  accurate  di>crimi nation  of  difieirnce  in  brigbtness  a 
difference  of  about  35  degrees  or  9  per  cent,  of  the  white  con- 
stituent of  the  gray  is  ncccs.sar>\ 

4.  The  monkeys  are  able  to  distinguish  colors  from  grays 
though  the  brightnesses  are  the  same. 

5.  The  male  appears  to  have  a  preference  for  bright  colors, 
bnt  blue  seems  to  be  discriminated  against. 

6.  In  two  instances  there  were  ittdications  of  at  least  a  low 
form  of  general  notion. 
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By  NoBUAK  TkiplxtT.  Ph.  D..  Kaatas  State  Normal. 


(By  way  of  inlroductiou  the  followiug  letter  cnay  be  reprinted 
h€rfr.) 

EurOKiA,  Kad.,  March  i,  1901. 
Dear  PrOHlciit  Hall:  ■ 

At  the  close  of  a  recllatloit  iu  Psjrcholojty  a  tew  we«ka  ago.  in  which 
the  subject  of  Number  Forms  wa.i  fliiicnnncil,  Mr.  Arthur  M.  Clark,  a 
tDCmber  o(  the  class,  catnc  to  iiic  and  salt!  that  he  bad  a  peculisriij  of 
a^rcatl?  difiercut  aort.  He  s^kcot  ihis  aa  if  half  ashamei]  nl  it,  nuj 
laid  that  while  he  bad  had  il  ull  faiii  life,  be  had  kept  it  a  secret  aad 
had  nerer  before  erea  hinted  of  its  existence  to  any  one.  luquiry  dis- 
closed inch  a  leiaarkahlc  *yiit«iii  of  dealing  will)  irttera  tlist  I  have 
made  an  effort  to  unravel  the  matter,  and  I  send  j-ou  herewith  some 
•ccoDiit  of  it.  It  iH  told  in  the  first  periott  tboutfh  the  facts  (jivea 
have  lu  latKe  i«rt  lieen  obtained  as  the  result  of  much  patient  ques- 
tioniafC-  Hxtensive  as  seems  the  matter  presented  1  can  verify  Mr. 
Clark's  statcmctit  that  merely  the  simple  Hkeletun  ia  here  elvea.  He 
•ays  that  the  la mi li rational  and  tbcir  uses  cxicnil  it  unendingly,  and 
that  it  would  611  ahook.  The  first  impression  one  gets  from  it  isthat 
h  is  an  incoherent  {umble  of  aonscnsc,  and  indeed  ll  is.  bO  fur  aa  any- 
practical  MS*  is  concerned.  More  careful  study,  however,  shows  it  to 
be  a  system  that,  for  the  most  pari,  is  l<>gical  nnd  consistent  with 
itself,  and  that  any  one  might  learn,  at  least  in  its  stmptcst  form. 

Thr»e  aspects  are  to  he  noted  in  the  account  gieen.  I.  The  origin 
and  development  of  the  varioua  forms  or  coniestE.  ft  is  a  life  history. 
In  the  increasing  complexity  of  the  system  may  be  seen  the  inflaeoc* 
of  rnvironmenl  on  the  KrouiuK  cbiEd.  His  interest  in  the  letters  waa 
the  wax  on  wbich  uvcrylbin^  left  its  impresilou.  2.  His  attitude 
toward  the  subject  from  ibf  time  when  he  lirst  became  conscions  o( 
bis  pcculinrity.  He  lias  always  regarded  the  matter  with  a  good  dc*l 
ol  mystery-  He  insists,  and  in  impressed  with  the  fact,  that  the  forms 
of  the  contests  described  grew  up  without  conscious  attention  or 
formulation,  nnd  in  o[>enition  went  through  their  changes  as  nicchani- 
CAllv  a«  the  changes  proftnced  by  the  mnvinjf  picture  machine.  His 
lacility  in  running  &  word  through  the  succession  of  stages  uecessaiy 
to  his  6nal  result  Is  wonderful,  though  lately  it  mntt  be  done  by  ■ 
con  scions  effort,  he  tclU  me.  When  I  commented  oq  liia  power  io 
this  regard  he  said  he  ought  to  be  able  to  do  it  when  he  ban  seen  it 
Cving  on  all  his  life.  The  word  picture  which  he  carries  of  manT 
vorna  is  a  letter  group  which  meann  nothing  to  the  uninitiated.  Call 
•  word  and  he  inatantiv  responds  with  the  combiuBtion  making  up  his 
worxl  form.  Pormerly  there  were  large  numbers  of  these  in  bis  vocabu* 
tary,  as  most  words  when  first  learned  passed  through  the  chai^^ 
and  kept  the  form.  In  Konic  coses  the  word  has  been  arrested  at  an 
tntermmliatc  stue.  At  the  present  time,  though  mnny  yet  remain, 
the  regnlar  wortT baa  come  iu  most  cases  to  take  the  place  of  the  old 
CombiuBlion.  3.  The  oersonal  character  given  the  letters  from  the 
sssociation  mane  with  tne  pictures  from  which  they  were  learned,  and 
their  peculiar  habit  of  appearing  in  the  charsctei  of  hypnagogic 
images,  if  sncb  they  were. 
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Mr.  CUrk  is  s  gooH  tindcnt.  honest  anil  of  cirong  rcligiona  cbuac- 
t«r,  BDct  uide  from  the  matter  mentioned  would  not  be  cooaiderecl  pe- 
culiar. He  uy»  \hkt  u  a  boy  he  wma  delicate  and  plajcd  by  kilDMU 
a  great  deal. 

Vonn  TCT7  ainccrclr. 

NoiLMAjt  TxirbSTT. 


When  I  was  a  boy  of  perhaps  four  or  five  years  of  age.  my 
older  brother  came  home  from  school  one  day  and  told  me  cf  the 
way  his  teacher  had  given  for  remembering  the  spelling  of  the 
word  "Aaron."  ll  was:  "big  A  jumped  upon  liltle  a  and 
crushed  out  ■  ron,'  "  This  led  me  to  think  of  the  letters  "A" 
and  "a."  What  relation  have  they  lo  each  other?  Why  is 
OIK  larger  thati  the  other?  It  was  from  questions  like  tbeM 
that  the  conception  of  a  struggle  among  the  letters,  as  desciibed 
below,  arose  in  my  mind.  Another  element  in  the  process  of 
endowing  the  letters  with  force  or  persrrality,  I  believe,  came 
from  the  alphabet  picture  bouks  where  the  letters  are  pictured 
Id  diGfereut  characters.  From  these  sources  the  interest  in  the 
letters  developed  which  has  l»een  so  large  a  part  of  my  life. 

The  struggle  referred  to  is  not  a  sttnggle  of  the  letters  asthey 
appear  in  the  alphabet  but  as  they  appear  in  words ;  tbai  is, 
it  is  a  war  of  wotds.  The  struggle  may  take  any  one  of  four 
forms  according  to  the  word  to  be  dealt  with.  The  fonr  forms, 
however,  developed  at  different  period*  in  my  life  and  from 
different  causes.  In  order  to  understand  ihe  stniggles  of  the 
letters  it  is  necessary  to  know  the  values  attached  to  them.  The 
alphabet  appears  to  me  to  l>e  divided  into  series  of  three  letters 
each,  preceded  by  the  capitals  A  B  C,  as  follows  :  ABC.  abc, 
def,  ghi.jkl.  inno.  etc.  In  the  scries  "abc."  "a"  is  worth  two  of 
"  b"  and  "b"  is  ^^•orth  two  of  "c."  "  c"  in  turn  is  wortll 
two  of  "d,"  the  first  member  of  the  next  series,  and  so  on 
throughout  the  other  series,  "a"  and  "b"  taken  together 
are  equal  to  "Cc."  "be"  is  equal  to  "ad,"  "ac"  is  equal  to 
"bb,"  "bd"  is  equal  to  "  cc."  and  "cd"  is  equal  to  "be." 
and  5o  on  through  all  the  series, 

Now  in  this  scheme  d.  g,  j,  etc..  the  first  members  of  the  snc- 
creding  series  are  regarded  as  the  descendants  of  "a."  The 
same  relation  exists  between  "b"  and  e,  h.  k.  etc.,  and  also  c 
•nd  f,  i,  I,  etc.  Capital  A.  B.  and  C,  are  considered  a  degree 
higher  than  small  "  abc,"  and  large  A  holds  the  highest  possi- 
We  position  in  the  scale  of  values.  These  three  capitals  are 
ttot  much  used,  but  capital  A  in  particular  is  necessary  when 
the  method  employed  in  treating  a  word  is  the  one  which  re- 
dtK«s  all  letters  to  the  letter  "a,"  Each  series  of  three  letters 
decreases  in  %*aluc  as  its  distance  from  ABC  increases. 

In  my  different  systems  of  treating  the  letters  of  words  certain 
terms  are  used  to  desi£:nate  the  various  processes  and  these 
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require  definition  and  explanation.     "  CombiDstion  "  is  funda- 
nental.     It  involves  the  arrangement  of  tbe  tetters  to  the  best 
advantage  for  the  purpose  required.     Three  principles  are  em- 
braced in  it :    I.  the  arranKcment  of  the  letters  for  expansion 
in  the  manner  de^Krrlbed  later;  2.  placing  two  letters  of  the 
same  kind  together  to  make  one  uf  the  aext  higher,  for  exam- 
ple. "  cc  "  equals  "b"  etc.,  and  3.  is  combining  a  descendant 
of  "a"  with  a  descendant  of  "c"  which  would  be  woclh,  as 
said  before,  two  descendants  of  '"b."     When  two  letters  are 
combined  to  make  one  of  the  next  higher  rank,  the  single  let- 
ten  lose  their  own  characteristics  and  assume  those  of  the  let- 
ter that  they  are  combined  to  make;  thus,  in  "cc"  equals 
"b"  the  combination  '*cc"  is  treated  as  "b." 

"Expansion  "  is  the  terra  employed  for  the  following  process: 
if,  for  infttance,  the  syllable  "ac"  occurs  as  in  "  accept,"  it  will 
expand  into  "acbd,"  because,  according  to  my  system,  "  ac  " 
always  takes  "bd  "  after  it  when  expansion  is  used  ;  "a"  has 
the  same  relation  to  "c"  that  "b"  has  to  "  d,"  from  their 
place  iu  the  alphabet,  as  before  stated,  and  tbe  product  of  the 
means  is  always  equal  to  the  product  of  the  extremes.  So  in 
the  word  "baby,"  "ba"  would  be  preceded  by  "dc"  and  the 
reason  for  this  changein  position  is  that  "  c  "  or  its  descendant 
mnst  alway:;  precede  "  b  "  or  iti;  descendant  and  the  product  of 
the  extremes  again  equals  the  product  of  the  means.  Where 
in  any  word,  the  letters  are  all  used  in  other  combinations, 
leaving  "a"  standing  alone,  the  "a  "  assumes  to  take  a  ■■  c" 
or  its  descendant  and  expands  into  "  acbd,"  or  it  will  take  the 
equivalent  if  corresponding  letters  of  other  series  are  used. 
For  instance,  the  word  "  Bella"  will  be  seen  in  the  mind  to 
take  the  following  form,"  Iblea."  The  change  of  position  of 
tbe  letters  "  bell "  is  made  because  "c"  or  its  descendants 
must  always  precede  "  b  "  as  stated  above ,  and  the  letters  "  11 " 
are  descendants  of  "c. "  The  "  a  "  left  standing  alone  will  as- 
sume totake"!"  for  some  reason  not  understood,  and  tbe  "al" 
will  expand  Into  "  albm  "  and  tbe  word  becomes  "  Iblealbm," 
aod  this  is  my  mental  image  of  the  word  Bella,  and  in  like  man- 
ner are  treated  all  words  in  which  the  principle  of  expansion 
is  used. 

"Suppression''  is  a  process  used  in  connection  with  "  es- 
paosioo,"  and  is  made  use  of  when  tbe  system  of  expansion 
produces  more  letters  than  is  necessary.  In  expansion  four 
tetters  are  always  involved:  by  suppression  this  nnmber  may 
be  reduced  to  two.  For  example,  in  the  word  ' '  railroad." '  since 
"r"  from  its  place  in  a  series  is  the  descendant  of  "c,"  "  ar  ** 
("a"  of  course  preceding  a  "c")  may  be  said  to  be  equal  to 
tbe  letters  "bq."  since  •*ac"  =  "bb"'  and  "ar"will  equal 
*'bq,"  "q"  holding  the  same  position  as  "b"  in  Its  series. 
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Then  ihc  word  "rail"  appears  as  "bqil,"  which,  when  the 
letters  urainc  their  proper  order  becomes  "iblq."  The  expla- 
nation being  that,  as  said  before,  "t"  corresponds  to  a  "c" 
which  must  always  precede  ""b.""  and  '1"  precedes  "q"  for 
the  same  reason.  The  word  is  then  seen  to  be  equivalent  to 
fonr  dc:4ccndanls  of  "a."  (for  "ib"  corresponds  to  "  cb  "  and 
so  in  like  inauner  does  "Iq,")  and  "cb"  ^  "ad"  and  "d"  is 
a  descendant  of  "a,"  and  thus  the  word  "rail  "  is  equivalent 
to  "aaaa."  "road"  the  secoud  ptfrt  of  the  word,  appears  as 
"ardo."  Xow  the  "  ar"  expands  into  "arbs"  ("r  "  standing 
for  B  "  c  "  and  "  s  "  being  first  in  its  scries  and  hence  standing 
for  an  "a"),  and  the  "do"  expinds  into  "doep,"  for  some 
letter  must  go  with  "  o"  that  will  make  their  product  equal  to 
"d"  by  some  fourth  ]etler  which  is  a  descendant  of  "a  "  be- 
low the  second  term,  i.  ^.,  the  third  and  fourth  terms,  respect- 
ively, are  the  first  letters  below  the  first  and  second  ternxs,  re- 
pectively.  This  is  a  general  law  or  principle  true  for  all  cases. 
By  the  method  explained  above  "bqil,"  "arbs"  and  "doep" 
are  each  proved  to  be  equal  to  four  descendants  of"  a."  and  by 
combining  the  results  the  entire  word  "railroad"  is  seen  to 
equal  twelve  descendants  of  "a."  This  has  been  reached  by  the 
method  of  expansion.  Given  a  game  of  words  in  which  ' '  rail* 
road  "  or  any  word  that  makes  13  descendants  of  "a,"  i-^  found 
when  the  game  requires  but  10,  "suppression"  may  be  brought 
iota  play  to  reduce  the  number.  In  the  word  railroad  sup> 
pression  may  be  used  either  on  the"do"or  on  the"ar;** 
that  is,  the"ar"may  he  expanded  as  "arbs,"  and  thc"a*' 
and  "s"  dropped  when  the  whole  word  becomes  shortened  to 
"iblqrbdocp,"  and  we  have  the  leu  descendants  of  "a"  re- 
quired. This  may.  in  like  manner  he  reduced  to  eight,  by 
applying  the  method  of  .suppression  to  "doeji"  that  is.  by  the 
cancellation  of  "  d  "  and  "p."  "oc"  is  left  and  the  word  be- 
comes '■  ibiqrboe."  Which  form  the  word  will  finally  take  in 
my  mind,  however,  depends  upon  the  number  of  descendants  of 
"a"  required  at  the  given  time  in  connection  with  some  other 
word  or  phrase,  for  in  some  instances  more  than  one  word  is 
required  in  developing  a  certain  method.  Some  wordti  arc  rigid 
and  furnish  just  a  definite  number  of  descendants  of  "a."  while 
Others,  like  the  word  "  railroad  "  used  above,  are  flexible  aod 
■cconimudaie  themselves  to  the  needs  of  the  given  case. 

"  Promotion  "  is  raising  a  letter  from  one  series  to  the  one 
next  above  in  rank.  Skipping  a  series  is  not  permitted  ;  but 
promotion  must  be  made  by  moving  through  one  series  or  group 
of  letters  at  a  time.  "Demotion"  is  re^-ersing  the  process. 
The  two  processes  are  inseparably  connected,  promotion  of  one 
letter  requiring  the  demotion  of  another  of  the  same  line  of 
desceadants,  or  of  the  letter  used  in  connection  with  it. 
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'The  object  of  the  processes  named  is  to  bring  itito  the  same 
scries  the  letters  being  combined.  For  example  by  expansion 
is  tbe  manner  indicated  under  the  explanntion  of  thnt  term,  the 
word  daily  takes  the  form  "diejalbiuy."  Suppose  we  wished 
the  "  diej"  and  the  ■'albm"  to  be  reduced  to  the  same  series: 
Demote  the  "  a"  of  Ihe  second  group  to  '■  d,"  its  first  descend- 
ant; the  "m"  will  be  promoted  to  "j"  a  series  above  it  in 
rank  ;  the  "I"  used  with  the  '"b"  may  be  promoted  to  "  i," 
tbe  first  series  above  it.  catising  "b  "  to  be  demoted  to  "e," 
the  corresponding  letter  of  the  series  next  below ;  and  the 
"albm"  becomes  "diej,"  and  hence  the  form  d&iired  as  to 
series. 

lu  "diej."  by  demoting  the  "d"  to  "g."  the  "j  "  may  be 
promoted  to  "g."  The  process  of  changing  the  "d"  and 
"j"  to  "  gg"  are  simultaneous  or  seem  to  be  so.  Since  "ie" 
is  equal  to  "dj,"  it  also  is  immediately  thought  of  as  "  gg."  and 
as  the  "albm"  likewise  became  "  diej  "  it  also  dissolves  into 
"gggg*'  and  my  mental  picture  of  "daily"  becomes  "  ggggg- 

segy" 

The  principles  thus  explained  are  used  in  several  ways  and 
these  I  call  games  or  contests.  These  games  show  a  process 
of  evolution  in  my  mind,  after  using  one  for  a  few  years  till  the 
novelty  wore  off  1  would  take  up  another.  I  did  not  originate 
these  contests,  however,  not  consciously  at  least.  They  sim- 
ply grew.  The  variations  which  have  appeared  seem  to  have 
been  suggested  by  different  causes. 

Contest  i, 

A  few  years  after  I  had  begun  to  speculate  about  the  myste- 
rious character  of  letters  as  mentioned  above  ( I  presume  I  was 
about  seven  or  eight  years  old),  my  grandfather  told  me  a 
storj',  the  thonghl  of  which  was  that  oo  force  exists  so  great 
bat  a  greater  may  be  found.  I  think  it  was  a  poem,  and  as  I 
remember  it  an  ant  was  devoured  by  a  dove  wliich  in  turn  fell  a 
prey  to  a  hawk.  The  hawk  was  then  captured  by  an  eagle, 
and  the  eagle  next  fell  before  tbe  arrow  of  a  hunter.  Suddenly 
this  game  presented  itself  to  ray  mind  as  an  ill u.<»tratton  of  the 
thought  of  the  poem. 

It  consisted  of  a  contest  between  two  or  more  wordi  where 
several  words  stand  for  the  same  thing.  As  a  result  of  the  con- 
test the  word  that  won  out  seemed  to  reconmieiid  itself  for  pref- 
erence among  synonyms. 

Recalling  the  division  of  the  alphabet  into  series  of  three  let- 
ters as  "abc."  etc.,  in  this  contest  evcr>'  descendant  of  "a"  or 
letter  which  stands  in  the  position  of  "  a  "  in  a  series,  is  thought 
of  OS  "a,"  e%'er>'  descendant  of  "b"  is  thought  of  a9"b,"  and 
every  descendant  of  "c"  is  thought  of  as  "c."     Other  letters 
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are  not  taken  into  consideration  as  such,  but  are  regarded  as  so 
many  of '■«,"  "b,"  or  "c." 

Let  us  take  for  illustration  "mind"  and  "brain."  Though 
these  words  are  not  s>-nonyin».  I  formerly  thought  of  them  as 
such.  These  words  became  engaged  in  one  of  the  many  con- 
teats  of  that  period,  to  dcterniine  which  should  have  the  pref- 
erence in  use.  Their  values  were  found  as  follows;  the  letters 
in  the  word  "brain"  took  the  order  "a-rb-in."  Since  "r"  and 
"i"  are  deacendanliiof  "c,"  and  "n"  the  descendant  of  "b." 
"r"  and  "i"  preceded  "b"  and  ■"n,"  as  a  "c"  must  always 
precede  a  *'b"  aa  stated  earlier.  Making  the  proper  substitu- 
tions for  the  values  of  the  letters  we  had  "a-cWb."  Since 
"cb"  =  "ad,"  the  word  equals  "a-ad-ad,"  but  since  in  this 
fiwm  of  contest  all  descendants  of  "a"  are  considered  as  "a" 
the  word  became  "aaaaa."  If  the  word  reduced  to  6veof  "  a" 
or  a  multiple  of  it,  the  combining  process  was  indeterminate. 
If  carried  further  the  process  was  as  follows:  "aa"  would  com- 
bine into  a  "  c,"  so  two  pairs  of  "a"  from  the  fii-e  were  each 
combined  into  a  "c"  giving  "  ace"  and  the  process  could  be 
carried  on  with  the  three  letters  unendingly.  At  present  this 
ia  not  done,  but  it  was  followed  till  the  principle  was  seen. 

The  order  of  the  leliers  in  the  other  contestant  {the  word 
"  m:nd")  remained  unchanged,  because  the  combinations 
occurring  in  it  were  already  perfect  for  this  contest.  "  m  "  is 
a  descendant  of  "a,"  "i"  is  a  descendant  of  "c,"  "n"  is  a 
descendant  of  "b"  and  "d"  is  a  descendant  of  "a."  The 
word  is  practically  the  same,  therefore,  as  my  regular  group 
"acbd."  Since  "cb"  =  "ad"  the  word  is  equal  to  "ad-ad" 
or  "aaaa."  My  mental  picture  of  thi.t  word  is  regular,  that  is, 
I  see  the  word  "mind  "  because  the  letters  stand  in  their  proper 
order. 

When  a  word  has  been  reduced  to  "a  "a,  the  number  it  eon- 
tains  whether  odd  or  even,  must  remain  so  throughout  the 
entire  process.  Sometimes  the  word  will  not  reduce  to  "a  "s, 
in  this  case  the  value  must  be  determined  by  other  methods. 
A  word  that  reduces  lo  four  "a"5aswas  true  in  the  case  of 
"mind,"  is  inferior,  because  to  continue  you  must  reduce  both 
pairsof"a"s  to  "c"s.  so  the  "aaaa"  would  become  "cc" 
but  thisis  equal  lo  '•b"andau  end  is  reached  ;  while  in  "brain." 
as  was  aeen,  the  combiuatioos  may  go  on  indefioitely  and  it  is 
tlierefore  a  better  word  to  use. 

The  contest  just  described  is  au  actual  one.  A  teacher  once 
told  me  to  "  \tse  my  brain"  and  at  another  time  to  "  use  my 
mind"  in  the  performance  of  some  mental  task,  and  thinking 
they  were  synonyms  I  wondered  which  was  the  better  word  to 
use.  The  words  were  therefore  tested  by  the  method  described 
and  AS  a  result  I  decided  to  use  my  brain.     Such  contests  were 
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Blwiys  going  on  in  my  mind  bat  I  remember  this  case  partic- 
■■iJarly. 

Contest  2. 

Thw  contest  is  similar  lo  the  firel.  I  think  il  originated 
-when  ]  was  about  nine  or  ten  years  old  and  had  begun  the 
etady  of  United  Slates  money.  The  idea  of  fives  and  tens,  on 
which  the  system  is  based,  appears  to  have  been  carried  over 
and  merged  with  my  interest  in  the  letters.  The  fact  that  five 
ia  the  nnmber  most  agreeable  to  me  seems  the  result  of  the 
former  connection.  I  like  numbers  in  which  the  suin  of  the 
digits  is  five  or  a  multiple  of  five,  as  1900.  122.  etc.  Numbers 
below  100  are  always  thought  of  as  a  certain  number  of  fives 
and  a  remainder.    Other  than  as  stated  I  have  no  number  form. 

The  object  of  this  comest  is  to  reach  a  balance,  or  to  reduce 
wofds  to  five  "a"  »  or  a  multiple  of  five.  Here,  also,  the  de- 
scendants of  "a."  •'h"and"c"  are  thought  of  as  "a,"  "b" 
and  ■"c,"  just  as  in  the  previous  contest.  By  proper  combina- 
tion five  "ft"«  will  become  "A,"  and  the  value  of  a  word  is 
detennined  by  the  number  of  "A"s  and  ihe  fractions  thereof, 
"a"  is  considered  worth  one-fifth  of  "A,"  "b"  is  worth  one- 
tenth  of  it.  while  "c"  is  worth  practically  nothing  on  the  last 
round,  sioce  if  a  "c"  U  present  the  "ac"  equals  "bb"  and 
"bb"  equals  "a"  for  two-lenih«  equals  one-fifth.  The  "c" 
is  therefore  practically  eliminated. 

To  illustrate  this  form  of  contest  take  the  words  "diet"  and 
"fixxL"  "  Diet"  appears  as  "di-et."  "di"  expands  and  be- 
comes "diej "  and  then  the  word  appears  as  "diejet."  The 
"dtej"  is  eqnal  to"aftaa,"'  for  "d"  and  "j  "  are  each  de- 
scendants of  "a"  and  therefore  in  this  system  equal  to  "a." 
Further,  "ie"  i«  equal  to  "  dj,"  by  reason  of  its  position,  "i" 
being  a  descendant  of  "  c  "  and  "  g"  a.  descendant  of  "  b"  and 
therefore  equal  to  ""aa."  Since  "e"  and  "t  "  are  descendants 
of  "  b"  ihey  are  from  their  mathematical  relations,  when  com- 
bioed,  equal  to  "a"  and  thu^  the  word  "diet"  equals  "aaaoo," 
which  are  equal  to  "A." 

Taking  the  other  contestant,  "  food,*'  the  word  first  assumes 
the  form  "doof"  the"f"  and  the  two  "o"s  ar«eachdescend- 
ants  of  "c,"  and  "d"  is  a  descendant  of  "a"  so  the  word 
next  appears  as  '  *  accc, ' '  The  "  a  "  taking  its  proper  place  be- 
fore "c."  The  "a"  taking  its  proper  place  before  "c"  is  com- 
bined with  one  ■•c."  The  "ac"  thus  combined  is  equal  to 
"bb"  and  the  word  then  appears  as  "cbcb,"  by  the  two  "c"8 
taking  their  usual  place  before  the  "b"s.  As  "cb"  equals 
"ad"  the  form  changes  to  "adad."  Since  "d"  ia  a  descend- 
ant of  "a"  the  word  becomes  "aaaa,"  which  is  less  than  "A" 
by  one-fiftb.  "Diet"  is  therefore  the  winner  in  the  contest 


15* 


TRIPLHTT  : 


and  is  to  be  chosen  m  a  selection  of  syoonyms.  In  this  case, 
however,  though  "diet"  was  thought  to  be  the  proper  word, 
common  usage  and  other  considerations  prevented  my  using 
the  word  very  much.  But  in  general  my  choice  of  words  is  de- 
termined in  the  manner  indicated. 

CONTitST  3. 

This  content  bad  its  origin  when  I  was  about  the  age  of  ten 
or  twelve,  after  I  hsd  learned  the  game  of  checkers.  Its  object 
is  to  promote  as  large  a  number  as  possible  of  the  letters  of  a 
word  to  "A."  In  order  to  promote  one  letter  another  letter 
must  be  demoted  as  far  as  the  first  is  promoted.  The  letter 
must  not  Iw  eliminated,  however,  1. 1.,  promotion  and  demotioa 
must  remain  within  the  limit  of  the  alphabet.  One  vantage 
play  in  checkers  is  to  get  as  many  kings  as  possible,  so,  in  this 
l^;^me,  a  letter  promoted  to  "A"  is  considered  a  king  and  the 
'Steps  taken  by  a  tetter  to  gain  the  tank  of  "•A"  arc  thought  of 
as  moves  toward  the  king's  row.  The  process  involves  the 
changing  of  the  letters  to  "  a"  descendants,  then  fallows  the 
possible  promotions  to  *'A."  The  word  having  the  most  "A**b 
is  the  winner. 

I  was  told  that  all  good  generals  were  good  checker  players. 
.BO  the  first  words  entering  into  this  fonn  of  contest  were  the 
'name*  of  generals.  For  instance,  the  words  Grant  and  Lcc. 
were  thus  used.  Grant  takes  the  form  "ag-rn-t."  In  this 
combination  "rn"  equals  "  ms"  because  "  m"  is  the  central 
part  of  the  expansion  * '  mms ' '  made  by  expanding  ' '  mr '  *  in 
Its  usual  way,  as  explained  under  the  term  "  Escpansion  "  and 
Us  equal  "ms"  is  substituted  for  it.  The  word  "Grant," 
therefore  takes  the  form  "agmst."  Demotion  and  promotion 
produce  the  following  changes  :  "  s"  is  demoted  to  "  v,"  and 
''a"  is  promoted  to  "A";  '  m  "  ia  demoted  to  "v"  and  "g" 
is  promoted  to  "A"';  the  final  form  of  the  word  "Grant," 
therefore,  becomes  "AAwt."  The  word  "Lee"  takes  the 
■form  "le-e,"  The  "  le  "  is  the  central  part  of  the  expansion 
"diem,"  made  by  expanding  "  dl,"  and  thus  "  dm  "  is  equal 
to  "  le  "  and  is  substituted  for  it.  The  word  ' '  Lee  ' '  now  takes 
the  form  "  dme."  The  "ra  "  is  demoted  to  "  s  "  and  "  d  " 
is  promoted  to  "A"  and  the  group  bccjmcs  "Ase."  We  thus 
see  that  the  word  "Grant  "  is  the  winner,  as  it  equals  "AAwt" 
while  the  word  "  I.ee  "  equals  "Ase." 

Another  element  that  seems  to  have  entered  into  this  third 
jfbrm  of  contest  was  drawn  from  political  life.  It  was  about  this 
time  that  political  matters  hegan  to  arouse  my  interest.  It  was 
noticed  that  candidates  for  office  were  generally  promoted  step 
by  step,  and  that  the  success  of  one  candidate  meant  the  dis> 
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£m«iit  of  some  otber  man.    Thus  the  aames  of  candidfttes 
and  political  leaders  also  became  material  for  contests. 

Contest  4. 

These  contests,  as  has  beeu  said,  have  been  an  evolution. 
This  fourth  and  last  is  the  highest  form,  and  to  me  the  most 
interesting.  It  seems  to  have  originated  a  few  years  ago,  at 
the  time  when  I  first  watched  a  football  game.  I  did  not  un- 
derstand the  game,  but  saw  that  the  men  were  placed  to  the 
best  advantage,  and  as  this  always  seemed  to  be  tnie  of  the 
letters,  a  contest  was  evolved  in  my  mind  After  I  had  slept  a 
night  or  two,  it  worked  itself  out.  I  did  not  consciously  do 
any  formulating  of  the  game.  For  a  long  time  I  enjoyed 
watching  the  moves  and  changes  of  the  new  contest  for  the 
novelty  of  the  old  games  had  from  long  use  woru  away. 

Football  seemed  to  me  a  mere  trial  of  strength,  though  the 
men  appeared  to  he  massed  at  one  poiut,  and  when  this  new 
contest  came  up  the  letters  had  the  same  characleristtcs  as  the 
players.  The  object  of  the  contest  was  to  convert  the  letters 
of  opposing  words  iuto  descendants  of  "  a,"  to  bring  them  as 
near  to  "  a"  as  possible  and  yet  remain  together. 

As  the  games  of  football  were  between  educational  institu- 
tions. I  at  first  found  myself  working  with  the  names  of  these 
institutions;  as  Yale  vs.  Harvard,  Princeton  vs.  Dartmouth, 
University  vs.  Normal,  etc.  In  the  first  named,  Yale  vs.  Har- 
rard,  the  letters  of  the  6rst  word  happen  to  be  such  that  ibey 
are  pennitted  to  retain  their  regular  order,  "y-al-e."  The 
"al"  is  a  combination  that  expands  always  into  "albm"  and 
the  word  becomes  "Yalbme."  The  next  change  that  I  saw 
was  the  combination  "Ygggge."  Those  grasping  the  princi- 
ple will  see  that  "lb"  is  equal  to  "am,"  by  promoting  the 
"m"  to  "g"  the  "a"  is  demoted  to  "g"  making  similar  changes 
with  the  "1"  and  "  b,"  and  mossiug,  our  four  group  "  olbm" 
became  "gggg." 

In  the  case  of  Har\'ard  the  letters  also  retain  their  natural 
order  and  the  word  appears  as  "  H-ar-v-ar-d,"  Each  "ar" 
being  the  nucleus  for  an  expansion  becomes  in  the  regular 
way  "arhs"  and  the  word  Harvard  is  transformed  inlo"Harbs- 
varbsd."  Now  since  "rb"  equals  "as,"  by  promotion  and  de- 
motion, each  pair  becomes  equal  to  "jj  ;"  and  by  massing  we 
have  the  aggregation  which  was  seen  as  the  third  woid  change : 
"  t^jjjj^jjjj*^-"  "^^  reduce  this  to  "  g  '  's,  the  principal  element 
in  the  comlflDation  resulting  from  the  word  Yale,  we  promote 
each  alternate  "j"  to  "g"  and  demote  the  remaining  "j  "a  to 
"m."  Placing  like  letters  together  we  have  "Hgggg^-mmmmd.** 
Harvard  is  the  stronger  word,  for  the  result  showit  as  many 
"g  "s  as  in  Yale  and  of  the  remaining  letters  more  are  of  a 
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higlier  order.  This  result  is  not  attained  because  the  original 
word  had  more  letten  thau  its  antagomat  Vale  but  because  its 
letter  combinations  happen  to  give  more  opportunities  for  ex- 
paosioDS,  It  is  this  factor,  indeed,  rather  thao  the  length  of 
the  word  which  determine:*  the  outcome  in  a  test  of  strength. 
I^t  us  tate  to  illustrate  this  the  words  Normal  containiug  six 
letters  itud  University  ooiitainiug  ten.  Applying  the  method 
explained  wc  find  that  Normal  is  the  stronger  word  for  it  cou* 
tains  more  letters  of  a  higher  order  tfann  the  latter.  The  form 
for  Normal  being  "ijjjjjaiiiipp, "  that  for  University  being 
"rommmmvvv." 

The  whole  subject  in  its  various  fonns,  as  outlined  above,  may 
be  only  a  substitute  for  the  day  dreams  so  common  among  boys, 
I  spent  the  time  with  this  that,  I  presume,  most  boys  spend  io 
day  dreaming.  I  remember  having  only  two  or  three  'diy 
dreams.  It  has  uever  bothered  me  in  study  hours  for  as  soon 
as  I  wish  to  study  it  vanii^bes  leaving  my  mind  clear. 

In  order  to  develop  the  results  attained  with  words  it  was 
only  necessary  to  direct  the  attention  to  the  words  when  the 
tetters  seemed  to  take  their  different  forms  much  as  the  images 
of  a  vitascupe.  A  word  in  process  of  change  did  not  take  its 
ultimate  form  at  one  move  but  the  changes  were  made  as  ex- 
plained in  the  coutcsts,  and  each  step  was  separate  and  distinct, 
though  very  rapid,  as  the  final  result  seemed  almost  Instauta- 
Dcoas.  After  the  changes  began  my  mind  seemed  to  be  passive 
and  I  was  merely  an  onUioker  atid  not  a  conscious  director. 

Until  I  was  ten  years  of  age  I  was  content  to  watch  the  con- 
tests without  trj-iug  to  inquire  into  their  meaning.  I  then 
began  to  question  my.<irlf  as  to  the  meaning  of  it  all.  No  solu- 
tion was  reached.  The  idea,  however,  came  to  my  childish  mind 
to  make  the  following  application  of  it:  I  resolved  to  cram  my- 
self with  facts  and  to  learn  all  their  was  to  know,  thinking  that 
when  I  was  asked  a  questi"ja  I  could  direct  my  attention  to  it 
and  the  answer  would  tmravel  before  my  mind's  eye  without 
eSort  on  my  part.  In  accordance  with  this  plan  T  conceived 
the  idea  of  mastering  the  text-books  at  school  and  at  the  same 
time  of  acquiring  other  subjects  at  home,  beginning  with  the 
Bible.  I  thought  that  by  memorizing  even-'thiug  as  I  went 
along,  it  would  be  unnecessary  to  give  it  further  thought  as  it 
would  present  itself  of  its  own  accord  when  needed.  The  plan 
was  carried  out  most  completely  with  Hi^itory.  Soun  I  could 
repeat  the  account  given  in  Barnes's  History  of  the  Revolution- 
ary War,  beginning  with  "  Kuglaud  treated  the  settlers  as  an 
inferior  class  of  people,"  etc.,  and  continuing  to  the  close  of 
the  war.  I  committed  portions  of  the  Bible  in  the  same  way. 
I  expected  to  memorize  the  whole  of  it  and  thus  become  aa 
authority  ou  the  subject.     So  in  other  6elds  of  knowledge. 
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This  idea  thos  became  an  incentive  to  study  and  t  worked 
&ithrully  from  about  ten  to  fourteen  when  the  reaction  set  1q. 
I  saw  that  the  task  was  too  gncat  and  became  discouraged.  I 
decided  that  this  was  not  the  solatiuu  of  my  problem  and  cast 
about  for  another.  By  ceuteriug  my  mind  upou  the  problem 
lor  Mmc  time  the  means  of  solution  wuuld  seem  to  accumulate 
and  I  thought  that  if  I  could  hold  my  mind  on  it  long  enough 
that  all  the  material  for  solution  would  be  gathered  up  and  thee 
must  unravel  before  my  mind.  At  times  I  would  appear  to  be 
on  the  verge  of  success,  but  the  thought  of  bein^  so  ntar  the 
goal  would  divert  my  mind  and  the  accumulated  material  would 
roll  up  in  a  ball  and  btirst  as  a  bubble.  Af^er  an  effort  of  this 
x>R  it  would  be  fruitless  to  attempt  it  again  fur  a  week. 

For  two  or  three  years  past  I  hzve  endeavored  to  rid  myself 
of  the  whole  matter,  as  I  gave  up  any  possibility  of  a  solution 
lad  thought  it  useless  to  have  the  mind  burdened  longer.  I 
found  it  difficult  to  do  so,  however,  and  my  mind  continued  to 
be  occupied  with  these  peculiar  contests  until  I  began  to  write 
about  the  subject  some  weeks  ago.  since  which  time  it  has  cost 
an  eflbrt  to  thiok  of  it  all.  The  word  formations  now  require 
ft  conscious  process,  t.  e. ,  they  will  not  arrange  themselves  of 
their  own  accord  as  formerly. 

Another  phase  of  my  deep  blerest  in  the  letters  and  especially 
the  letter  "a  "  remains  to  be  mentioned.  From  the  very  first 
the  letters  seemed  endowed  with  life,  and  for  many  years  on 
retiring  at  night  they  would  all  gather  around  my  bed.  Each 
letter  always  retained  its  own  personal  characteristicji.  These 
they  seemed  to  have  derived  from  the  leltets  in  the  ABC  pic- 
tare  books  given  me.  When  they  6rst  began  to  appi^ar  I  could 
»ee  the  letters  shining  through  them :  these  faded  in  course  of 
time  and  only  the  figures  were  left.  Some  of  the  letters  were 
brownic-Iikc  figures,  others  were  animaU.  "  a  "s  body  was  the 
shape  of  small  "a."  "H"  was  a  hog,  "  K  "  the  "  kicker  " — 
alway-s  ran  around  with  his  right  leg  held  stiffly  in  fro:it,  etc. 
After  assembling  ihcy  would  all  perform  the  musl  amusing  acts 
Whicb  would  be  remembered  and  laughed  at  for  days.  I  never 
mentioned  the  matter  to  any  one  else,  however,  because  I 
dreaded  that  people  would  think  I  was  silly. 

It  was  long  before  1  discovered  that  I  was  "a  "  or  rather 
that  "  a "  was  impersonating  me.  I  noticed  that  while  the 
other  letters  were  going  through  their  own  particular  perform- 
ances "a"  often  took  the  part  of  an  observer.  He  was  & 
special  character  and  his  many  funny  actions  were  diSerenily 
regarded  by  me.  I  could  see  that  he  went  through  at  night 
what  I  had  done  during  the  day.  If  I  bad  auy  mishap  "a  " 
would  incur  the  same  misfortune  at  night.  Some  of  these  are 
Still  vi\nd  in  memory,  many  are  forgotten.     I  remember  riding 
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home  on  a.  load  of  bay  over  a  rough  road,  and  when  1  had 
retired  I  saw  "  a  "  perched  upon  a  big,  jolting  load  of  hay  hang- 
ing on  to  the  center  pole  for  dear  life.  One  day  I  lost  my  tern- 
per  with  &  schoolmate.  The  teacher  gave  me  a  severe  lecture 
and  told  me  that  if  I  did  not  control  m>'self  my  head  wotild 
grow  out  of  shape.  When  the  6gure.s  appeared  that  night  I 
noticed  that  "  a  "  was  in  grest  trouble  and  was  not  joining  in 
ihe  g(»od  time  the  others  were  having.  His  head  had  become 
elongated  and  he  would  take  his  hat  off  trom  time  to  time  and 
groan.  Subsequent  fits  of  temper  ou  my  part  always  caused 
further  addition's  lo  his  long  head.  On  one  occasion  he  thought 
that  if  he  could  tie  his  hat  dou'n  tightly  to  his  head  he  could 
prevent  any  further  swelling.  I  became  angry  at  something, 
however,  and  his  growing  head  lifted  the  hat  so  high  that  it 
caused  the  string  under  bis  chin  to  choice  him.  He  prevailed 
upon  "e"  who  was  a  dancing  lady,  to  cut  it  with  her  scissors. 
All  this  doulnless  seems  fanciful  to  others  but  it  was  very  real 
to  me.  It  was  an  ever -changing  drama  enacted  for  my  own 
e&pecial  benefit  and  I  enjoyed  it.  The  figures  would  at  times 
become  engaged  in  quarrels  and  would  do  and  say  very  funny 
tUugs.     I  could  bear  the  talking  very  distinctly. 
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"The  book  is  writteo  iti  llie  coDvJctloii  tliat  paycliology  should 
■titily  conacioiuiieM,  both  kk  a  series  of  complex  metitul  proccss«s,  or 
i<te«.i,  Mild  asM  relation  of  coniicinQ^  sclres  to  crcIi  other;"  there  arc. 
tlicrtforc.  to  lie  miisidcred  both  "  ihc  psycbolojiy  of  idi-as.  tlie  sluiy 
of  sacccediii);  facta  of  cousciouMicaai  \tit)i<iut  icfcrcnre  to  consciouB 
teWes,  ftod  the  psycholotcy  of  selves,  tbnt  in,  tlie  study  of  coukJous- 
aessM  tbe  eKpcricucc  of  rcUtcd  selves."  The  ftrai  large  divisioa  of 
the  work  aepArates  the  treatmeut  of  "  Btmctiiral  elements  of  con- 
sdousness  "  and  of  "  concrete  coti«cioii!i  experiences."  This  tno-fold 
iDrestlgatton  of  the  "  normal  (consciousness  "  is  fnllowcrl  hy  a  briefer 
account  of  "  comparative  psycholo^v  and  abiiorinel  psychology/'  At 
tbe  end  of  the  book  sLand  au  appendix  and  a  bibiloKrapby. 

After  twelve  pttK^*  o^  Ihe"i]Mtutc  ami  metbotlH  of  psycliology." 
thestnileiil  (thevnlutne  is  intended  to  be  ■  text-book)  begins,  nt  once, 
tbc«tndy  of  seuMliou.  A  britf  page  lilnis  at  the  nature  of  psrcho- 
IoxkaI  aualyais,  without,  however,  making  clear  the  enaentiul  and 
vital  distinction  lictwcen  an  analysia  of 'objects*  and  an  analysis  of 
mind— as  when  the  autWr  spe«ks  of  the  senanlional  eleinents  of  "  rich 
color  and  graecful  form  "  (tjo).  It  is,  clearly,  iucorrect  to  speak  of 
■irnctiir*  of  mind  as  the  collection  o(  heterogeneous  bits  and  scraps  of 
the 'oatside  '  world.  Such  a  confusion  in  especijilly  deplorable  in  a 
text-book  for  elementary  titndeots. 

Most  of  Part  I  is  devotecl  to  a  diseussioii  of  the  vattona  seusatloiul 
elcincnts.  The  definition  and  discussion  of  '  scnsaiiun  '  and  '  senia* 
lion  clement  ■  arc  poAtpoued  until  the  concrclc  fact*  are  set  down. 
Tile  consequence  is  that  the  reader  knows  only  fay  looking  ahead  ex- 
actly what  is  the  author's  distinction  between  the  '  clciueiit '  and  the 
'Miuation.'  Otlii-r  elements  arc  the  '  attributive  '  elements  of  plcas- 
antnewi  and  unpleaiaiilneBH,  the  "  feeling  of  renlness  "  and  the  various 
"  rf  lationnl  elennenia."  The  treatment  of  the  elements  is  followed  by 
a  brief  chapter  00  attention,  in  "  its  primary  meaning  of  clearness  or 
vifidneas." — "a  simple  relational  experience." 

The  point  of  greatest  interest  in  this  part  of  the  hook  (Part  I)  is  the 
anthar'a  derelopmeui  of  the  elemeut!i  of  coiisciousuess.  The  ontlinc 
departs  but  little  from  the  scheme  proposed  by  Do<:tor  Calkins  in  Uer 
paper  on  "  BIcments  of  Conscious  Complexes  "  in  the  /^yeJmJoicicai 
lttvi4Vi  (VII,  ^77).  The  clement  of  consciousness  is  defined  as  "a  dis- 
tinct aad  fnrLber  unaualvzjible  feeling;  or  fact  of  consciousness."  Sen- 
sational elements  are  distingnished  in  several  ways:  (i)  they  are 
"present  In  every  concrete,  conscious  experienec"  Cp*7cho1oglcal 
enterton):  (3>  tbcy  correspond  to  some  asnignable  change  in  periph- 
eral end  organs  (pbysiological  ctiteiiou  ),  nud  1  j)  almost  every  sensa- 
tional element  bai  a  distinct  ph}-sici)l  (iiMditiun  (pbyitical  crnerion). 
There  are  three  snb-clastefi  of  tbe*e  elements;  nuiihties,  intensities  anil 
cxtCDsilica.  "  The  fimdamental  ground  for  this  division  is  the  ob> 
•erred  distinctness  of  these  iiruups  of  elemeuts."  But  ttic  dlvlsioa 
rest*,  also,  on  the  two  types  of  scrinl  nrrnnEcmcnt  under  which  the 
elements  fall;  direct  serial  arrangeiueut.  in  tbc  the  cose  of  intensities 
asd  cxtcu«iti<,-s,  and  indirect,  iu  the  case  of  <jualiltvi. 
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CnriouRlr  cDDugh,  the  Author's  claborfttc  ciMstScfttloD  of  et«aieiits 
if  draws  v«iy  larcely  from  jamtra's  IVinclpIcs.  The  *cii»»tiwi>  "rt 
iiatd  (n^)  to  cort^Bpond  to  bi»  "substantive  IkcIb  of  eotiBcioii»Be*s;" 
the  Attribativc  clciiicuU  (nficclioiit)  ar«  oppoMiI  to  th«  substantive 
■tiites  (twcH««  they  s««in  "  '  to  hclong'  to  other  «letncnt«  "J,  ««d  the 
relslional  eleine&ts  are  made  to  correspond  to  the  "  traneitivc  );tates  " 
ol  the  Priiicii)leii<!33).  ll  mny,  liowerer.  li*  remarked,  in  pasKins, 
that  it  i«  not  at  all  clear  that  James  oonceires  of  these  Ktaies  as  classes 
of  ■  elements.'  In  (act.  be  apealcs  or  the  sabsiaiitive  sutea  C"'  Hoger- 
ing  cou»ciousne»se«  ")  a>  scnnationH.  imajje*,  pcreepis,  concept*  and 
tboujchts  <I.  347J-  It  ia  to  be  tiolkeil  that  he  i^  kitiiik  the  chaiBCler- 
iaticn  of  the  continuous  '  stream  of  tbonght,'  among  other  characteria- 
tica  the  "  diflercnt  pace  of  its  parts, "  and  is,  apparcutly,  not  making 
an  analylk  ([ucst  for  oltimatc  elements.  Misa  Calkins,  it  is  tme,  uses 
the  tertn  '  clenit^nt  '  in  a  new  sense,  hnt  not  in  ihc  sense  of  the  '  linger- 
lDgConi>non«ness.'  Any  final  qnslificstJon  she  cooceivee  as  ao  ele- 
ment. She  torteiu  her  riRhl  to  the  term  with  its  old  connotation 
when  she  pawet  (c/.  /^jri.  /^rv-.  VI,  507)  from  irtedncibiiity — the 
usual  mark  ol  the  efemeui — to  simple  characierir-alion  orqualilicaiion 
(1/,  Hume's  ctiscusaion  ai  distinclio  ra/ianis).  This  modificattan  of 
uicaoioK  diariKurris.  it  is  clear,  the  very  iiuportant  difference  between 
nnnljzaliilitj  nnd  a  plurality  of  propcriicB  orchnracteristica;  bclwccQ 
a  aubjcct-  -to  »tate  the  case  in  lot;icul  terms — that  can  be  expressed  in 
simpler  subject*  and  one  that  is  capable  of  receivinK  more  than  one 
predicate.  It  i»,  e.  /^..  no  more  o  dissccliou  of  the  seuHtion  '  red  '  to 
add  that  it  htu  intensity  and  extent  than  ll  is  n  dissection  of  the  ele- 
ment '  OTygpn  '  to  add  that  it  has  the  ntotnic  weicht  ifi  and  poaseaaea 
AD  athuity  Tor  tree  hydiO((en,  If  one  weie  really  ilissecling.one  wonld 
he  able,  in  the  first  iiicinnce,  to  put  intcniiity  nml  extent  together  and 
^t  '  red,'  and  in  the  other,  to  add  atomic  weight  and  aflinity  and  pro- 
duce oxygen.  Thei  e  is,  without  doubt,  an  essential  differcucc.  from  the 
point  of  view  of  nnnlysis,  tietwecn  the  i|ualiiativc  uiamcut  and  the 
other  raomcntk  in  the  scn&ntion.  The  author  han,  herself,  binlcd  at 
this  cntcutial  diffctence  by  eayiug,  after  James,  that  ouc  has  continu- 
ally '  luotc  and  more  '  as  one  rise*  iu  the  intensive  and  the  cxtensiee 
aeries,  but  *  more  snd  more  diftereiice'  in  the  <]nalitative  aeries.  Now 
this  ia  very  much  like  saying  that  in  one  ease  the  •  thing.'  the  '  ele- 
ment,' ia  001  changed— ^jnlv  its  amount  is  changed;  while,  in  the 
other,  a  new  clement  Is  continually  appearing; — an  elemcat  more  and 
more  different  In  kind,  not  in  amount.  The  ■  extensily  '  series  of  ele- 
ments meets  with  the  special  difhcnlly  that  any  invmbcr  of  aucb  a 
series  is  iJivisiblc  and.  therefore,  complex.  'The  snnic  Brgnment  can- 
not be  uiadc  to  tio  dul^  aKninnl '  cxieiit '  coiiieivcil  aa  an  atti  ibutc.  for 
aubdivision  does  not.  m  that  case,  nflcct  the  aiaiplicity  of  the  clement. 
This  is  qnilc  apart  from  the  question  of  the  doubtful  propriety  of 
making  extensily  (if  thja  is  to  menu  more  ihno  the  invsriahlc^  arrange- 
ment of  qualities  in  a  pecnliar  series)  an  analytic  determination. 

Since  the  scneation  eletnent  is  a  Kinj^le  ehnrnct eristic  of  the  senaa- 
tion.  it  is  Komcwhat  surpri«iny  to  find  that  a  eitxiilar  analysis  of  the 
affections  (atltibutive  eienieMU)is  not  attempted  (123).  Surely ,  no 
one  wouhl  deny  that  pleiisHnttiesM  anil  un pleasant iiesa  of  are  varyin|; 
intensiiics.  ExperiBictil  shows,  (r.jf..  thnt  it  is  perfectly  easy  lo  ini- 
tiate couipiirisou  of  the  devrccs  ot  affective  qualities.  Again,  il  mny 
be  utgcd  that  since  the  affcctioiia  are  '  attributive, '  their  dependence 
upon  other  contents  1>  a  separable  chaiactcristic  which  destroys  the 
elemental  nature  of  the  affection.  The  same  point  may  he  raised 
against  the  atithor's  '  relational  '  elements.  Theae  are  charaelerlxed 
not  only  by  their  qnalily  <^.  j.,  '  like,"  'more,'  'one'),  bttt,  alao,  by 


_.  anfftlling  dcModency  npcm  more  tfasn  one  oilier  couscious  cxpcri- 
cure.  Minn  CniktDS,  bcrttcif.  .ipcnki*  »f  tliis  mn  iinntlicr  ''  chamcleriB' 
tic;"  althongh  sbe  mtkca  it.  in  ihc  ntttci'B  opiaiou, wrongly,  a  '  reflec- 
tive '  cbarBcteHstic.  But  il  reflective  then  extrinBic,  sAil  it  oxtriiifliCi 
«  mere  eiteru*!  coimeciioti. 

The  Inlrt^uetion'i  neglect  of  Ibe  lemjvaral  aspect  of  conatioasneas 
UKlecidwiljr  aniust.  No  uicniion  is  uiiiiic  of  it,  bo  fat  «»  the  irviewer 
remembers;  aliiiough  it  is  dit«uii£eil  iu  the  esrlier  article  ou  tlie  Httri- 
tintex  {ol>.  cil..  510). 

It  iw  entirely  Datural  that  the  volume  nii'ler  tliKciiiMioii  should  pay 
little  Bttcation  to  scnsatioua  for  their  owii  sakes.  Thicy  arc  simphr 
"romplcxcs  of  invarinlily  couiliiticil  aen^atioiial  clemeDls "  (109). 
Uow  the  color  is  '  botiiid  up '  with  tbc  bngbtiicsB  ami  bigness;  what 
maaiicr  of  coiiDcctioii  oblaius  witbiu  ibc  s«DSaTiou,wc  arc  not  told.  To 
be  suiv.  tbit>  t»  »aid.  later,  to  be  a  (.-ii9e  of  "fusion,'*  bol  fusion,  like 
"  awociutkin."  ia,  for  tlit  autboT,  xn  objective,  '  relleetlve,'  not  an 
tsberent  form  of  connerlinn.  The  dtstiiiguisbiiig  chHraettnatte  ol 
the  (uaion — "(he  syutbesis  of  peripherally  excited,  conacions  elc- 
meuta" — is  said  to  l>e  pbjsiological:  ••each  oue  o(  tbe  combined  or 
(uwd  elementK  muat  be  directly  excileil  by  ibe  stimulation  of  an  end* 
otskh."  Tbere  is  really  ■  rare  opportunity  lor  some  otic  to  write  « 
syjtematic  accouut  of  llic  simpler  conscious  complexes  aod  tbc  ranoiie 
lorma  of  connection.  The  Introduction  di!i|>o»cH  of  the  iiroblcui  by 
Myiag  that  syuthcais  may  be  rcxardcd  cither  aubjcctivcly  or  objec- 
tively. If  it  is  apptoacbcd  subjectively,  iutrotpcctivdy,  all  that  is 
louod  is  a  "  reUtionul  fe«]inf;,"  a  (eelin};of  conuectloD  whii'b  inprotni- 
Bent  "in  judRmeou  anil  iteti^rnl  notions,"  1>ut  ''  is  '  swamped  '  in  sen- 
MtioBxi  and  nScctivi-  elements."  in  the  ciise  ol  perctipts,  t^tnotions  and 
ImflgrB.  rxiokcd  at  objectively,  "the  connectiou  hetweeu  processes  is 
wn  a  pecDliarly  psychic  pheuomenon.  but  is  a  general  fact, common  to 

mry  science It  in  not  immediittcly  realised,  but  ia  re< 

flccttvely  '  knowaitbotit' the  connected  factsof  consciousness."  Ptision 
and  ftssociflttoti  arc  the  two  types  of  the  secoud  mode  of  synthesis, 
h'ow  it  ia  difficult  to  see  how  a  connectiou  wbicb  is  really  conscious 
'  stnS  '  can  be  reganlcd  objcctiTely  us  a  mere  '  rcflcctiye  '  bond.  TbU 
Is  sorely  '  atomism  '  in  its  most  vicious  form.  The  analogy  with  chem- 
istry and  phyiics,  which  are  satd  to  take  tbpir  connections  '  for 
j^raated.'  In  very  misleading;  both  because  (i)  tbese  sciences  assume 
that  no  mflterinl  (matter^  ftppeorn  when  elements  unite,  and  because 
(1)  every  conibiuntion  of  physical  elemencsdoc*  call  for  aa  accotint 
of  all  the  new  chatbcterisitcs  aud  modes  of  reaciiou  that  issue  when 
elements  com tiine.  Agirain.  we  may  ask,  what  is  the  appropriateness 
of  Baming  an  external,  '  reflective  '  conueclion  n(  elements  ■  "fusion?" 
&0(1  how  is  one  10  '  fuee'  elements  in  tbc  cool  process  of  reflection? 
Tbe  problem  is  muiie  doubly  aertousby  theuiauufucturcol  a  vast  num- 
ber of  new  elements — uitcnuitici,  cxtcnaitics  nn<l  retationnl  feelings. 
Think  of  trying  to  weld,  in  the  chilling  flicker  of  meditation,  "  the 
(eeliugs  of  'redne«.s,  yellowness,  colorless  li^ht,  brightncsa,  higiie«B, 
odor,  coolness,  pressure  from  joint  and  akin  stimulation  and  pleasure  " 
(158).  Tbr  author  jiartinlly  rcileemv  the  uictiutiuti  by  deserting  her 
definition  of  fusion  lu  writing  of  '  fusion  degree*.' the  closeness  with 
which  the  diverse  clcmcms  are  connected,  'rhc  closeness  or  looseucaa 
of  a  fnaion  is.  certainly,  a  jiart  of  the  experience,  a  direct  mode  of 
COOtcionsnc^t  whi^  h  docs  not  wait  umn  au  rx  poit facia  iuouiry.  But 
If  fasioa  and  association  are  external  connections,  the  diatingBisbing 
mark  wbicb  separates  the  two  types  is  doubly  exteiual:  tbccoanected 
factors  are.  in  tbc  one,  peripherally  excited,  m  the  other,  oue  factor, 
at  least,  i>  centrally  excited.     But  whether  the  form  of  connection  ia 
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difiFcrcnt  ia  the  two  cases,  or  whether  the  (icton  connected  are  qnati- 
tatlvcl>  dtffcreut.  in  the  twocAses,  we  are  not  told.    We  must  mfcr.^ 
therefore,  that  the  chief  typu  of  itrntbcnit  are  not  ncce>«Aril>'  iliKei^j 
eat  theniiiclvcs,  do  not  even  synthesize  dIBcicnl  matcrialB,  bat 
they   have  diffcrcut    phyuolo«icsl   «utcccOcnt«.     We  cannot  regudl 
tbetn,  then,  aa  psychological  cfaMcs. 

The  Author  liarls  two  attributive  elctaeDta,  pleoHantaeu  and  nn- 
pleasantncas.  The  elrtnemarjr  attident  would,  perhapa,  have  been 
more  instructed  by  a  full  discussion  of  the  aXfeciions  themselves  and  a 
hiiefer  account  of  pbysialo^ical  theories  of  thefr  origin. 

The  Ircattncnt  of  the  rcJwtioiial  clement*  in  spoken  of  as  "  simply  a 
developed  and  sjste manned  stateoicul  of  the   Icacbitig  ol  James." 
There  xa  also  apparent  la  it.  however,  the  stronfc  iuflncnce  of  the  tra- 
tlitional  Snelisb  School;  LocVc.  Ilamc,  Mill  and  Spencer.    The  rein- 
statement ol  Spencer's  term,  '  rclatloual  feeling'  (i.  e.,  a  feeling  that. 
relates  other  (eelinu*).  in  plwcc  of  '  transitive  state  '—James's  vcj-jr  apt  I 
name  for  certain  astxcts  of  consciousuefiti—clearlTniark!*  a  return  tO^J 
the  more  tradttioiiAl  view  of  relatioim.  The  later  literature  on  th«snb-| 
ject,  even  the  important  contribntions  oi  the  Anslrian  sod  German 
schools  which  lake  up  tlie  problem  In  a  fresher  and  more  tnterestlnf  J 
form,  Rcemn  not  to  have  been  taken  into  consideration.    One  in  really 
disappointed  to  find   nothiug  new  in  the  chapter.     Analytic  work  in 
psychology  is.  without  any  question,  dilQcult  and  there  is  a  constant 
tendency  lo  invoke  '  tlie  i-leinentx  '  (oi  a  niiraculou.i  multiplication  of  , 
raw   materials;  but,  altboiigb  marvellous  increase  is  reported,    fronJ 
time  to  time,  in  various  quarters,  there  is  usually  good  ground  lof 
skepticism  when  tbc  iliscovery  of  a  nvtv  lot  of  elctueuts  la  annooncctl. 
The  euormous  impulse  toward  aunlysis,  whli:h  is  cburacteristic  of  any 
new  science,  ha«,  undoubtedly,  overshadowed  tlie  piohlcni  of  synthe- 
sis, but  the  probieni  esnnot  be  successfnlly  evaded  by  the  introduction 
ol  raw  relatloRS.    For  the  pbyalologiearfcuhsiTete  of  the  relational 
feelings,  the  author  nddx  to  Spcncer'a  crude  hyiKithesis  the  only  less 
crude  sasociationist  conception  of  PIcchsig  and  snggcsts.  accordingly, 
connecting  librcs  and  C'criain  cells  in  the:  associetion-cenlcrs. 

A  striking  aud  almoal  bitnrrc  exhibit  of  rclatiunal  clenieota  is  in- 
troduced in  the  chapter  on  attention,  where  the  cwpbaais  is  laid  on 
the  clcniiCDt  of  '  clearness.'      This  is  really  au  object-lesson  in  tbs 
intemperate  use  of  relations.     If  intensity  and  bigness  were  to  b*  con- 
sidered as  elements,  it  is  not  difficult  to  make  oneself  believe  that 
clearness  (an   Indubitflbtc  feature  of  att^-niion)  shanltl,   likewise,  be 
considered  as  elemental;  but  it  is  not  so  easy  to  see  why  clearaeaa 
should  be  made  a  ' relational'  element  while  these  others  are  not., 
Whut,  one  may  pertinately  ask,  tUitm  it  relate?    To  (Icteci   ilie  funda*! 
nicntul  fnllncy  involved  here  it   is  only  necessary  to  conlrarit  the  ac-j 
couut  under  cousidciadou  with.  e.  g..  Kuclpc's  Ircatmciil  of  attention'^ 
as  a  state  of  consciousness,  iu  which  coiiteiitH  uudcrgo  modification  ia 
various  directions — clearness,  duration,  rcprodncltvity; — a  state  and 
not  a  dc&uitc  irreducible  bit  of  cousciouaucae. 

MisaCalkins's  illuslrationsof  tbc  fitcl  that  "  w«  sometimes  attend 
to  experietices  which  are  not  aiieetively  toned  "  (141)  seem  to  have 
been  unfortunntely  chosen.  The  "  well-known  phrase  "  is  surely  at- 
tended to.  cot  berniifieit  isittsignificatit,  but  ficcnuse  it  is  '  well -known, '^ 
faiuiliiir  and  therefore,  pleasant;  likewise  the  "atsthetically  indiSerent 
face,  if  familiar  "  is  attended  to  for  a  similar  reason.  I  cauuot 
that  "  many  acijuiretl  Interests  are  indifferent."  They  arc,  it  may  be' 
granted,  often  Itrss  stronzly  toned  than  '  primary  iotcrcstB.'  This  ia 
natural,  because  acqutreii  interests  mean,  uutil  acquirement  is  per- 
fectcd.  constant  fluctuation  and,  hence,  a  low  degree  of  attention.  But 


that  iii!i»t9  on  the  irvariiihle  nrucacc  o(  nffcction  in  the  stale 
ofAltcniioD  would,  I  tbink.  be  so  rnsn  as  to  affirm  ihni  c)cttrn«99  i» 
"  identical  wttli  plca^au tui-»s  or  uiiplca»ntocu."  Sucli  an  idcnlifica- 
tiua  wout'l.  indeed,  scoiccty  be  cooaldcied  except  by  «  tbcoiy  ihnt 
lUAltt:!!  atteotioit  ftii  c!ctDciit-tti-c(inHciou(a««s,  poii*ec:ciug  «  single 
cbfiracteristic.  Wh^ii,  on  tli«  olhrr  lutnd,  nttvntion  is  r«i;anicd  as  n 
Mate  or  condition  which  afi«cis  the  whole  ranfje  of  coti«clonui«H, 
there  Is  no  incongruity  In  Kivtiig  it  liiiK  a  doten  preilicatc«. 

The  tecond  ysrl  of  Book  I  dral*  with  "concrete  mental  ex peri- 
SDcea."  It  diecasses.  in  tbeir  Iwo-lold  aspect  of  idea  aud  of  "  relation 
(rfflsclf  loothCT  stives,"  (uifonanilaiisociattou  (to  which  refcrrnce  has 
alieaily  liern  mitdr).  jicrccptinii,  intaKi'>oti<'i>-  memory,  thought,  rcc- 
ogniltoa,  emotion,  vohtiou.  belief,  will,  faith  and  also  certain  "typi- 
cal pctsoaal  relatione."  The  line  ia  drawn  somewhat  too  clofscly 
between  this  >ectiou  and  the  &ni  [utrt  of  the  book.  Aiialjiis  is  uudcr* 
taken,  in  the  nuthoT's  npioion,  merely  for  the  Koicntific  purpose  of 
mnmerating  ezhaiistively  the  fnndsmeotAl  features  of  tne  pnycbic 
ezperienee.  She  iniimaleB,  at  the  be{;ianin(;  of  pari  II.  tbnt  she  ia 
done  with  ■■  thi*  *  po«l  mortem  ttudy  *  ....  of  tho»e  '  nrtificial 
ab!;ir:«cttonR.'  ibe  stTQCtural  clemenlfi  of  consciouBuesK  and  will  turn  " 
to  the  CO  u  aider  at  ion  of  "  'entire  conscious  states  sa  they  ure  concretely 
Xiveti  to  ua.'  "  Thin  sharp  distinction  betweeo  uiialysU  and  the  study 
of  the  idea  i>.  bowcrcr,  pnrlinlly  cra»c<1  Inter  by  the  qualifying.  If  con* 
tradictory,  statement  that  "  scientific  acquaiulaucc  vrith  au  idea  .  ,  . 
iuclndcs  ....  analysis  into  .ttruutural  clcmcata"  as  well  aa 
esplnnation. 

jliSk  Cnllcitit'o  aTK'>tncnl  for  a  piychology  of  selves  appeiired  before 
the  pnhlication  of  the  /ifmdurfioH  (nee  Phil^i.  Ifevujo,  IX,  490}.  It 
d'.ittnitalshea  'atemlatic'  psyeholofty — "a  airuetural  science  of  con- 
tents of  conKcionsnevs  " — from  the  "  Kcience  u(  conscionR  selves." 

Tbii  dichotomy  calls  for  two  or  three  general  reuiarlcs.  (i)  It  la 
sol  evident,  in  the  firi>t  place,  that  a  struciurnl  and  an  atomistic  pay. 
cholctjcy  are  identical,  althonj^h  it  »  hiKturicnlly  trut;  I  hat  thr  two  have 
not  been  well  separated  in  practice.  \  structural  psychology  thnt  is  no 
more  than  a  diligent  search  for  aioniic  units  scarcclydcscrvcs  the  nnme 
of  a  flciencc.  It  i»  only  the  initial  chnptvr  lo  u  science.  Mind,  consid- 
ered for  ita  own  »nkc,  \%  surely  more  thnn  mental  atoms,  and  icquires 
M>mclliinf;  more  than  an  Aiinlytie  method,  imporiAnt  as  this  is.  It  is. 
%y  all  means,  unfair  to  the  facts  to  classify,  as  'atomic  '  all  investiga- 
tiona  ifltoconscionane«5-as-£uch. '  Structure  '  iin plies tiaaue and  organ- 
ItntioD  rather  than  ntoma.  The  fanhion  (or  the  pasaion,  shoBld  one 
say.'}  for  asing  hiological  Hnalogiesln  c\'er>'tlitng  iioi-biotoKlca!  may 
not  aubsidc  (or  some  time:  hut.  meaowbilc.  do  noi  let  ««  obscure  our 
IcrnilDoloKy  hy  blemliDK  chemical  and  bio]»[:iciil  fi^nrea.  Again  (3) 
the  Antithesis  l»ctHec»  thctwonifiin  types  of  pitycliology  is  not  entirely 
clear  to  the  wiilcr.  Wby  should  a  study  of  ihe  'self,'  any  more 
tban  of  any  other  ol  the  uses  to  which  uteutul  procesaea  arc  put,  be 
Mt over aj;ain*t  the  inTctti^atlon  ol  the  mind.'  It  ia  true  that  the 
a|tprebenaion  of  the  "  T  "  or  of  the  "  thou  "  i«o(  frc'jiieiit  occurrence  in 
cxperiencei  but  so,  also.  Is  apprehension  of  countless  other  things.  The 
irlf.  aa  an  Idea  or  a  concept,  is  only  one  anions  many.  Suridy.  a  p>y- 
diology  of  selvt^s  cannot  take  the  place  i>f  an  cshxuatire  emniiiiation 
of  tile  mn  1  tit ndi nous  offices  which  contents-ofconscionsuess  fulfill. 
The  recognition  of  conscious  individuals,  of  '  shared  '  experiences  and 
of  '  attitudes  '  la  certainly  an  important  feature  of  mind,  or  better,  per- 
haps, of  the  p»ychophy.%ical  orKanism;— hut  it  is.  by  no  means,  the 
only  one.  The  peycliologyof  selves  caunot,  then,  he  considered  as 
■ntitbetical,  Or  even   compleuicutary,  to  au  'atomistic'  nccount  of 
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tuind.  forit  reveals  ontyonc  aspect  of  conscioasDcss-in-t he-mass,  of 
what  Jaaies  lins  m>  ably  treated  as  the  "'  stream  of  consciowsncw.'* 
Neither  cau  it  bold  «  miiiilar  puaitiun  with  respect  to  a  siraclural* 
psychoiogf ,  !tT  it,  liy  ita  tucaus.  cxUatisU  Lbc  '  lunctioas '  TCbich  an 
tUe  i:ic\'i1ab1c  «orrclACcs  of  nieiilnl  cxii^tCDCC.  In  tlic  third  |>l«ce<t), 
it  is  iirecMHTy  ta<1raw  n  liue  of  distinction  between  a  ftcieucc  nnd  the 
use  of  scieuti'tii;  method.  No  une,  I  Imagiiie,  will  deny  that  the  self 
can  be  treattil  bv  mriboils  and  appliftnce*  contmon  to  the  scteuces; 
but  it  is  doubtiul  wbcilier  it  luiuishes  material  for  a  science.  If  anch 
a  science  comes  into  eKtsteoce.  it  will,  undoubtedly,  come  as  a  social 
pay  Clio  I  ox  y. 

Consciousness  of  sclf,vrc  arc  told,  can  only  be  described— apart  from 
analysis,  at  which,  euriouitly  etiouKh,  the  author  mslLcs  do  alteuipt— 
as  "consciousucsa  of  uiysclf  cotiiriLHtcil  wilti  other  aelres,  and  sccoad. 
ascoHscionsiiessof  tiiy  voryinR  relntioas  or  nitiludes  to  these  olber 
aelvcs."  This  (uct  itiows  the  essentinlly  "  social  ualurc  of  the  seir," 
and  from  this,  again,  follow  its  "  two  fundamental  phases,"  the  eco- 
latic,  imperious  phase,  and  the  altruistic,  odornive  chase.  In  which  UK 
emphBKiH  in.  in  the  one  caae,  on  the  'niyKcif '  am',  ia  the  other,  on 
the  'other  self,' 

I'erceptlou  is  trcaieil  both  as  "  mere  ides  "  and  as  a  social  (shariiu[) 
experience  of  selves.  Pcrre|)ts  are  anslyr.cd  into  sensational  and  rela> 
tiCMial  cK-mcnta,  tbdr  history  is  given,  and  they  arc  cln!wi{ic«l  as 
*■  pure  ■■  and  "mixc^]."  As  espcTlence  of  selves,  the  perception's  es- 
sential characteristic  is  said  to  be  ita  sccial,  'altruistic'  character; 
Ecrccpttoni'  arc  '  public  properly.'  This  point  seems  to  be  forced. 
IOCS  perception,  even  in  tlic  completed  form  of  "  my  perception  of  an 
object,"  necessarily  involve  the  like  experience  of  others  ^  The  shsr- 
Iny  is,  surety,  somelliiitK  externa!  to  the  perceivi tip— however  mttcb 
social  espericnee  Iibk  flKUteil  in  the  hisl&ryaf  the  notion  of  external 
realiiv  (,rf.  J.  Royre.  Utilos.  Jfeview.  III.  5i,t}— and,  moreover,  it  is 
the  object  iliat  is  slisreO.  not  the  act  ol  perceiving;  the  Ultcr  is  as  in- 
dividudl  as  Iniaicinstion  and  ntemory  which  may.  Indeed,  from  one 
point  of  view,  be  »iiid  to  be  shared.  Pot  one  of  the  firnt  alms  of  art 
aiid  of  history  is  to  extend  participation  iu  juiit  these  expcriencco. 
Altliouifli  the}'  have  not  ti  common,  '  external '  peruiauence  in  the 
world  of  sense,  their  objects  aud  tbcir  fnnctions  are  as  truly— as  mach 
and  as  liitle^^hared  ns  are  pcrcruiionia. 

The  chapter  on  pcn^'ption  would  have  been  m.orc  satislactorv  if  the 

rrevious  accounts  or  fusion  and  association  had  been  more  aclequaie. 
I  ia  curiuiiK  that  illusions  (drftned  hk  ]KT('rpt[ani>  which  do  not 
"  directly  coricspQiid  i«uh  any  outer  object:"  an  extremely  loose  and 
ambiituous  definition,  by  the  way)  arc  often  *  pure'  iu  distinctiou  from 
'  mixed  '  ( 1S4);  aUhou|ch  pure  jicrception  "  can  occur  only  in  primitive 
or  in  haH-uncon scions  slates"  (tSo).  Pinolly.  it  may  be  asked  how 
this  classification  of  ucrccptious  can  be  fundauicutal,  if  peripherally 
and  centrally  excited  scuaatiouH,  on  which  the  distinction  tests,  ore 
the  iiAmc  ill  kiLvl,  ii>  llie  nuthor  intimites  (  [86-7). 

In  the  ireAtmeiit  of  ineniory,  Mino  Calkins  follows  Rnlly  in  the  use  of 
the  term  '  reproductive  imsKiuation.'  The  chapter  is  brief,  pedagogical 
and  jejune.  There  is  nulhing  iu  it  to  lel)  the  student  what  memory  Is. 
in  terms  of  iniud.  It  is  worth  notintc  that  Ihc  InttctductioH  deals,  (or 
the  most  part,  with  memory  snil  imnKinatiou  as  fniict:on«  of  mind— the 
Tcty  terms  are  explicitly  functional  terms.— and  yet  makes  one  a  sub- 
class under  the  ottii^r.  One  would  rather  expect  insistence  on  their 
csocutially  diverse  functions  (construction  of  a  definite  past  and  elab- 
oration of  a  separate  world  of  '  reality  '}  aud  iuslstcnce  on  their  nltl- 
mate  likeness  as  coniafltN-of-consciouauess. 
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The  two-foM  treatmetit  of  ttaongbl  (jrenerBlJiatJon,  jn'lRtnenl  ami 

remaonjng  I  U  clear  «ud  eilremely  well  carried    ()ifOiif[b.     In    ihe  irna- 

Ijtic&J  part,  one  cannot.  Iiowetcr.  nvoiit  the  freltnx  that  the  rclatioual 

elements  ol  "jjcncrmlity  '  anti  of  '  wholeness  '  arc  eniircly  ovculone, 

and   tbnt  they  <Io  not  rcallr  supply  the  Uclc  »o  woefully  (clt  id  all 

atSAOciaLiouiitic  accounts  ni  iDil^tneiil  anil  rcoHoninK.    The  social  cbar- 

«cLer  of  thinking  appeal!  in  its  univcrsalilr.     "No  nian  appropriates 

the  multiplication  table  "  ci  the  axiom*  of  Kticli<l-  "Our  iUoui{lil»ftT« 

never  regarded  as  persoual  property,"     "  We  -lo  always  in  our  Ibinh- 

ing  usunie  the  eonteirable  nniver««ltty  o(  the  expcHenee,  we  «p- 

luiowlcdge  tliul  other  wIvcK  have,  nr  inny  li;iire,  lite  rcinert>tii  tliiit  we 

pcMCoa."     Here,  Hgain.  th<.>re  seems  to  be  a  coufiision  of  trie  '  univer- 

■ata  '  (a  logical  term  I  that  are  feuctietl  Ui  neueralizatldu  ami  a  sharing 

o(   tboagbta  in  a  community  of  inilivitlual*.     The  'anyiies^'of  the 

general  notion  sntcly  docj  not  refer  to  ■  ony-tbinkiiiR-horiy,' hnl  to 

any-onc-of'B-ctass.     It    ia  ucitlier  pcrtional,  psychological   uor  social, 

but  ep is tvuo logical.    The  tiianKnlarily  of  "  any  trinntcle  "  is  acarcclj 

"the  part  esperienccd  by  onybotiy  wbo  thinlcit  oi  the  triangle"  C***); 

but  the  common  mark   of  nil   tbiii);;^   in   »  eertftiti  rln«a.     The  social 

cevenant  is  a  subordinate  and  tt»c»f^iilial  feature  of  the  eoticcpl. 

The  chapter  on  Keeoftnitioti  fXIX)  deaU  chiefly  with  the  '  feeling 
of  familiarity,'  which  is  found  tn  lir  n  '  relntioitnl  experience.'  further 
analytable  into  the  '  rclniional  feelings  '  of  '  same  '  mid  nf  '  pattt.'  the 
latter  ■'probably  (iiTolriui;  a  fcelluK  of  Hukaife  or  conncctiou"  (a6o). 
Why  not  commit  oneself  untcwrredly  to  the  •  psyclioloKist'*  fallacy ' 
and  push  analysis  to  the  phonetic  elctnrnts  of  the  wonia  '  .lamc  *  and 
*p»t?' 

"Au  emotion  Is  defined  as  any  complex  fact  o(  consciousnes*,  of 
which  pleaaantocts  or  nnpleasaDtnr^s  in  nn  import  mi  t  feature"  (363}- 
The  laiteoflemoBadeoT  the  feeling  of  liiiogrr,  t  lien  f  P.eeo  Sully  "aloose 
elaasification  is  tnort  TiRid.  for  it  litnita  etnotioiis  to  "  menfal  feel- 
inga."  'There  are  two  main  t^pes  of  emotion,  those  of  happinesii  and 
Lboae  of  nnfaappinesa.  The  "  idean  of  hndily  rhnn);e"  furin  a  "sec- 
ondary coQSlitBcnt  of  emotions."  On  ilii;  'self 'side,  "emotion  is  the 
relation  of  indlvJilual  wltli  individual'  Conaldeierl  ihu<.  emotion  ia 
either  perionnlur  impersonal  (  i.  e.,  it  inrolvesan  attitude towurit  actvea 
or  things).*  Ktlhcr  the  social  nature  of  the  self  (151)  is  not  funila- 
tocntal  or  this  clasaificatton  tiauscetidb  ibc  Uniits  of  «  'self  psy- 
ckolcfCT. 

The  inndantcntal  ditalltni  of  tnetbod  which  we  have  been  ohsereinc 
works  t>e«t  tn  the  tealin  of  will  and  faith,  where  the  self  is.  without 
doubt.  ihriKt  well  into  the  foregrouml.  Will  and  faith  ns  the  "  teltt- 
tlons  o(  **lf  to  selves"  (jyqteorreapoiid.  rtspectively.  to  volition  and 
belief  in  Iden-psyrhology.  The  Itealmrnl  of  thcHr  aubjecls  is  nartlcu- 
larly  well  thoucht  ont.  '  The  general  point  of  view  is  tiiuch  like  that 
of  James.  If  the  reviewer  were  to  make  any  general  criticism,  it 
would  be  that  will  nod  faith,  as  active  rclaciou!i  of  aelvee,  arc  too 
obarply  set  oS  from  the  '  pnsaivc  '  Attitudes  of  emotion. 

Tlic  chapters  on  Couiparaiivc  Psychology  give  a  brief  and  gcnetol 
Mateiaent  of  the  f»cta  of  the  animal  and  tbc  child  miod.  The  autbor 
IslcAsat  home  here,  depending  largely  on  a  few  seirftivdary  dources;  uev- 
trthele««,  she  writes  clearly  and  eompreheniively.  An  occasional  slip  ia 
to  be  noticed.  Tbeineerteliratesaresaid  tohave  "  no  olfactory  or  gusta- 
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'"TeqwcteTlteheeer,  In  »mot'j{in  the  percepdon  «riinnire't«  ■■ramped  in  the 
sflrrllM'  "  I  cannM  vcdfy  itic  quQlaltoD.  allliouKli  I  flo'l  the  pbime  "  awampeil 
fcy  aBeetlOB  '■  (/Vinwr.  iMo,  141].  holh  the  Pnftr  (tor.  ri/.l  and  the  OuriiHf.  iSw-  a», 
MT  wetv  eiplicllly  Ihsl  tbc  lilrslloDiil  nnil  In  xhr  FutvtioD  in  oM  the  perctptloD  or 
lowce  IhU  lb*  aaainllaUon :  llist  the  emotion  demanda  ■  uluatlon. 
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lorj'orgKRt"  (357),aUta(>tiRhlheentl'Orgatiso(  preuar«.URteand  >mcU 
■re.  wc  Brv  told;  dtrel oped  before  viitial  or)^as  C357).  and  fotir  types 
o(  eyes  are  fouml  in  mvprtcbratte  (j6i ).  In  another  place,  the  reader 
ia  gravely  informed  that  fishea  "  have  no  brain,  and  therefore  no  olfac- 
tory lobe  ■•  ( 360).  Aftain.  certalti  ittatenieuta  are  made  broadly  where 
(nlier  knowled^  would  have  ontiniicllecl  caution;  r.  jf.,  "  there  is  no 
doabt  at  all  that  the  higher  vertebrates  and  the  insects  posnesa  scuac- 
iniaKeit,  n»  well  aa  sen^e-pnrcepts  "  (365).  And  one  can  bat  look  with 
anapicion  upou  a  social  conaciousncss  that  jnstiBes  itaeH  by  theaBimal 
heraicBie  of^  a.  Thorn p^ou-Sctoo. 

The  BectioD»  on  Abnormal  I'aychology  furniah  only  a  brief  outline, 
but  the  point  of  Tien  set  forth  ia  aafe  and  contcrvative.  The  chapter 
docH  not  ahow  a  wide  knowledge  of  the  literature.  The  anthor  has 
reserved  diacuasion  of  various  difficalt  problema  for  the  appendia. 
Tliia  hel  pa  Ibe  perspective  and  the  proporlJona  of  the  bonk  and  will, 
donbik-sa.  be  an  aid  to  [he  junior  student. 

The  Tcviewcr't  nripreciAtioii  of  the  hook  in  hand  maybe  act  down 
much  more  quickly  Ibau  his  adverse  criticisms;  not  liccanac  it  ia 
((ivcn  less  freely  or  heartily  than  they,  but  because,  quite  on  the  con- 
trary, it  embrace!  the  work  na  a  whole,  while  they  have  dealt,  for  the 
moat  part,  with  minor  particulars.  The  book  i*  caceediogly  good  to 
read.  The  cane  and  directncaa  of  the  «ylf  win  one  from  the  first 
page.  It  is,  however,  the  vividness  of  presentation  and  the  evident 
reality  of  the  experiences  dtscusaed  that  will  beat  serve  the  author's 
specific  pnrpose,  This  is  excee-ilingly  tniportanl  in  an  elementary 
text-book  in  psychology.  The  rolnnie  shows  real  psycholoKical  Ut« 
iug,  and  it  wilt  help  the  ntudenl  who  comprehends  it  to  find  and  to  use 
psycholuxiral  material  in  his  own  cipciience.  Nearly  every  new  topic 
in  mtroduccd  by  a  concrete  example  which  will  start  ■ssociations  and 
make  the  topic  siKnificiiiit.  There  iit,  moreover,  a  wealth  o(  illa»tra- 
tiona,  chosen,  as  a  rale,  with  cure  and  diKrction.  The  subordination 
of  bare  schemnla  »ii<1  clnnsififntioim  U.  in  the  writer's  opinion.  exc«ed- 
ingly  wine.  The  attractiveness  of  psyeholrigical  thinking  can  never 
be  set  before  the  youthful  ctndent  by  definitioas  and  rubricsiiona, 
however  clear  and  logical  theae  may  he. 

At  the  same  time  it  cannot  be  denied  that  the  Introduaioa  Is  diffi> 
cvit-  It  haa,  quite  often,  the  psychological  world,  apparently,  more 
than  the  student,  in  view.  The  (liMcurtaloii  of  some  problems,  e.g., 
the  proldem  of  attention,  picsnpposcs  a  VnowlcdKe  of  the  subject  well 
beyond  the  grasp  of  the  elementary  student.  This  mode  of  treatment 
may,  however,  be  intentiunnl,  since  the  author  believes  that  a  text- 
book ia  a  "sttbaidiacy  adiuoct"  in  teaching  science.' 

I.U.  BBNTT.BV. 
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l^lKII 

atlRc  !■  tli«  tiHaty  muwrlt."    ''riir  loda  aud  conca,  the  oBty  |i«rt  o[  llie  eye  on 


rock,  and  Itttifrclwcconiplrx?  Simple  nuallUrn  can  be  timilir  and  j-Finaibe 
Identical  vritli  tacli  Mhcr.  A>  n  ninlvci  of  (act.  ihc  ouilioi  hciaetl  gnyai  "ekcOi  fei 
ttutasfre.  anp«ari  to  ut  like  ted  and  lilue  aud  yellow,  but  unlike  aoiiT  and  hut "  (»). 


'  Tbc  retina 


termin- 


wbicb  (lie  Il(hl  van  acl  dirt-ctly"  (14V  "The  ciliir}  mniicl*  '.  '  .  -  .  la'boac  c«n- 
liaclion  ....  enUricei  llic  pupll"  (14}.  Witli  ticady  fiutioii  atialElit  ahead, 
a  ■cadet  pencil  wken  isoved  In  'will  serni  iiniy  or  Mnck  nntil  fl  i*  ■ItnotI  dlractly 
In  (mai  01  my  eye."  ....  Some  ot  ilie  foracts  d1  (ii;.  4  ntc  rouDdod  aad  aone 
■reiM)l.  ....  The  iDueaut  mcmbfnne  of  the  naial  entity  It  *><d  to  t>r 'coai- 
poaied' ol  nervp  Itbrci  (Aj).  .  ,  Hw  ihc  lin>iw>itit  liiiicii.  00  more  [itotwbte 
or  adequate  hyv^hcili  lioi  )ie«n  ii'o^u*^  lh»ii  WHii^i'i  iiiKlimiilnled  uenr  fititei 
i^).  .  .  -  ,  ToQgiCHi  *tiT«*  i*  In!*!  iipoiii  ivliktive  trm^trnitutc-h  of  the  body  asd 
auTiiMDdiDB*  tn  Ihc  frMliidiun  q(  Kaiin  and  cold  M'liivtiuii*  (r;).  C/-  RbblngliaBa. 
Paycbolofltc.  }t3.«,  tot  adapulien Tbe  "*IaUc  >«a*«  at  caateionaiieM  tA 
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GrumtsSge  der  Piychalogie,  Ton  HiCKUAEfN  Elll^UUAUS.  Veil  & 
Couip.,  Leipzig,  1903.  pp.  3;ii-694. 
We  have  here  At  last  Ihe  seconil  half  d(  the  writcr'a  pnychnloKy.  AI' 
Ihongti  avowedly  but  an  in  t  roil  net  ion.  kiscopious.  The  wnterfitM  treats 
of  the  »ool.  its  concepts,  iintues,  orgau,  scat,  iclalioiis  to  tlic  bodj-,  and 
cotiKiuusncvi  an<l  uiicoiincionstieiH.  tn  the  set:oui1  hook,  the  structure 
uid  ianctioQ  of  the  ucrrons  system  \&  given  about  70  paKC^-  The  third 
ttook  licAt"  the  simplest  psychic  fnciii-i,  be^nning  with  the  eye  and 
pauttifr  to  bearin;;  and  the  lower  senses.  It  nUo  trcatt  sentation^ 
in  Ihelr  fi^eneral  laws,  space,  time,  unity,  Ihresholi),  and  tically  and 
«ry  Ijiiefly.  concejils,  feeling  and  will,  eomprisiiig  abntit  300  pajjea. 
Tb«  fourth  boot:,  about  iio  page^.  is  devoted  to  the  general  laws  of 
Mvcblc  life,  lucli  aa  attention.  menioTy.  asaocialion,  reproduction, 
habit,  etc. 

TAt  Menial  Fmne/ioni  of  the  Brain.  An  inveslizaiion  into  tkeir 
localisation  and  their  manifntation  in  health  and  diieate.  By  Biut- 
NAKO  BuLLANDER.  C.  P.  Puiuooi's  Sons,  New  York,  J901.  pp.507. 
On  the  haiis  of  the  cllnicnl  rcconls  of  k\%\\\  hundreil  caNe»  nf  loeal- 
iEc<)  brain  dcnirKeiticms,  this  I'rciburj;  phyBtcian  attempts  to  rein- 
state phrcuolocy.  After  a  survey  of  the  present  state  of  menial 
scicucc,  be  iliscusaea  I'net  the  p&tholox^  "'  melancholy  with  reference 
to  the  »eat  of  the  Lesion  in  cases  of  infucy,  tamora,  iaSammatory  dia- 
eaM:,  hemorrhage,  iiym metrical  alrophy,  cranial  abnoTiiinlity  nud  psy- 
chic bliBdneR<i.  In  the  ocKt  cliaptera  ninnin  is  irested  in  its  vnnouj 
forma  with  suspicion,  persecution,  kleptomania,  etc.  Localization  tor 
vorda,  nnmlier.  color  liIiiidtieM,  the  centers  of  exaltation,  mimicry, 
•ympatby,  veneration,  and  finally  the  cerebellum,  are  discussed,  to- 
gether with  the  lelatiouB  between  brain  and  skull  and  the  significance 
of  cranial  coutours.  the  doctrine  of  free  will,  etc.  The  history  of  the 
iliacoverie»  of  O11II,  Spuriheiiii  and  Cnnibe  arc  treated,  and  the  dtsrc- 
pntc  of  phrcnolotjv  described  to  iKHocant  profes»ioiiala.  The  opposi- 
tion to  pur«uoloKy  by  Spcucci,  Ba&tiau,  FlechsiK,  Mitiot,  and  eitpeciaJly 
Ci'tute  in  treatetl,  and  6nally  testimony  as  to  tlie  truth  and  useful- 
nesii  of  phrenolofty  by  a  score  of  nicdicnl  uicii  is  adduced.  A  conclud- 
ing chapter  *uni«  up  the  evidences  as  showing  that  the  frontal  lobe  is 
the  seal  of  the  intellect,  the  purietal  of  the  emotions,  the  temporal  of 
Ifae  propeusities,  and  the  occipilti!  of  the  uffcciiuus.  The  nil  pctvasiv-e 
error  of  the  work  i«  the  neglect  of  negalive  casec  where  the  specific 
organ  Is  morbidly  affected  without  iujury  to  tbc  faculty  there  located. 

Relation  of  Psyrhotogy  to  Muzic,  by  E.  F.  Babtmoijdkkw.    Rock 
tsUud.  111.,  1899.    pp.  j;io. 
Tbeu^  lectures,  erigiually  given  in  the  Augustana  Conserr«torf  of 


IbebedfiptMitiea  (RiH**  miciearfiae  phraae Oa  pp.  93-4tl>ere  laaeoa- 

hilou  dI  clanx-cotor  aD4  iiu  allriccd  'rxlcnslti'  clcmcot  in  toncn,    A  reference  10 

BtUBipr*  lTC<altnei>t  !n  the  Tvmftytkaiiicir  ihntilil  clear  ni>  (lie  matter "tt 

.  .  ,  ,  1*  i^iy  iinprv^Rble  thnt  nay  ccrtbial  dlatioGlion  result*  from  the  •ll^fct 
diffetencvef  llie  irilnni  linaHrii"  t»}\  Then  liow  !■  (terMaL-apy  poatible  P  .  .  .  . 
A  !>■»  felAlc merit  uf  t!ic  "pn^cliir-pliyjilc  law"  in  givro,  withoilL  any  reference  ta  Ita 
MralScaitce  Ii  U,  howevrr,  ilirTituu  to  tee  lu»t  irttiti  •uch  a  law  can  mean  nhca 
anpllrd  lo  hrleroirtaoui  "InteuUy  cUmeuti''  which  >r«  different  for  dIfTfrrnt  len- 
■aUont  till).  -  ,  .  ,  Wundt  la  made  10  call  atlectloii  no  'iiuibule'  (lu),  wtthaut 
way  rHrrmcc  <o  tils  ncMt  recent  poaltlon  (</.  Vmndnti\  which  rnakta  theafTtctioB* 
•tpatBic  clEnicnti, 

Kiali  Htiiiic  In  wrltlpn  far  KtaOt  Rtilng.  TtiMdor  for  Theodule  Klbot.  Hnnuca  tar 
Hanien,  Nichdla  tot  NIcliMi.  Tliatuas  for  AuiItvtber-ThDtnion.  Z.  Stem  tat  In 
fiteia-    Tailc  budi  ore  not  confliird  la  the  ilrcumvallnlc  pnplls  (▼  jsj.  bui  are  la  be 

laaad both  aalhc anicHor  (iiiliiccol  the  iODtr"c  nni3  on  the  cp-igLoliia 

"OIker  cella  aapport  ikc  lunct  md  outer  'orBciii  gf  Corti ' "  (51).  But  Ibe  orcan  o( 
Oortl  iBClMdea  the  rods  of  Corti,  the  ioticr  aitd  outer  hair  cella  and  titc  iaauita  rflieu- 
Itrii  (ftckaefer). 
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If  n*ic,  Ate  \>y  •  msB  not  well  Icnown  iu  psyclioloeical  circles,  bttt  evi- 
Atnl]y  a  (l«L-p  houI  thinker,  «rhoMr  titatmrtit  o(  tbo  Bubjtct  ia  oltcQ 
t)«w  and  OTiitinal,  «o<l  ftlviBjrs  bigbty  •lituulBitiie  ■&(]  8Ug)j«»LiTe. 
Utuicr  tbc  itivnti*  of  mutical  «K[>rcMion.  fac  IrcaU  of  llie  dmvode  •>•• 
tern,  ttic  nyv.  tbc  rangr  of  btranng  aiul  lisiFning.  Other  IntercstiDS 
cbaptera  ar«ou  liabit,  aisociaitou,  luemorr,  iniiKiuation,  frcliajt*  aail 
'emotimi*.  Nut  »  tcv  af  his  illuMrattoiin  are  inlcivMiug;  aad  origiaal. 
Tbi>  vrork  rcprcKois  tbc  cli»cst  poict  of  coutsct  yet  made  tictwcen 
moderu  pajcbology  «ii<l  ti)U6tc«l  theory. 

Saint  Ansel  me.  par  Domet  db  Vobchs.    F.  AIcbq,  Paris.  1901-    PP- 

After  4^haritPi«riEin|;  the  ciTilJiattoa  of  the  eleventh  century,  wieace 
•Hhe  Lej;inEinj;o(  tlie  MiJ.lle  Arc*,  and  the  pre-scholMtic  ccboola, 
Anuelnie'A  iiiv  UbficHy  irPHtcil  ill  twenty  pagrs.  Each  o(  bis  works 
is  thro  roughly  oullinM,  nud  his  throrin  ni  knowlcclf^e,  truth,  linnian 
uaiuic.  ibi-  aoul,  liberty.  God  and  liU  famous  prool  o(  bta  existence, 
■re  concisely  prcaenlea. 

7~ke  Doetriut  of  SfAC4  and  Time,  by  Ckorck  S.  FcllRRTON.    R»- 
priutMl  from  the  Philoiofliiail  Xevfew,  Vol.  X,  No*,  a,  3,  4.  S 
aiwl  6. 
Profc«s«r  PullertoB  i*  sowaurelyonr  best  Am«ri(Hin  autbority  oa 

tbe  philosophy  of  time  and  space.     He  has  wrouf;ht  into  a  clear  con- 

BIstent  wlio!«  tbe  view*  u(  previuus  thinker*  with  abundant  and  InnU 

nous  suggestions  of  his  own. 

Chapteri  01*  EngUih  Afetre,  by  JOSRFD  B.  MaVOR.     Uniwrsily  Preaa, 

Catnbri^KC,  I90t>     pp.  30S. 

The  cbaptcis  arc  as  follom:  introdnciion;  antiqnanan  A-priortsm 

logical  A-prloribD);  KBlIicttc  iutoitivcisiii:  naiural   or  A-po>tcnon  ays- 

I  tvui;  metrical  mctamorpiiosi*;  two  rtrccut    metrical  t>yt>tciB*;  naniina 

SBtl  cUs«ific«tlon  of  niciro.  illostialiotia  from  Tcuuyson;  tiauiDg  uid 

cltittilicfttion  ol    mttTCs,    illn^trations   from    the   hymn-book;  blaak 

vcne  of  Surrer  aud  Marlowe;  Shakeapeare's  blank  vcfM — Uaebcth; 

I  Shakespeare's  Vlank  ven«-  Hamlet;  Uoalern  blank  verse — Tennyson 

f»iid  Browning;  Shelley's  metre;  the  Engluh  beiameler. 

The  A/am  Chritt  Jesut.  A  Life  c/CAristt'by^ ,}.  DawsOX.  GrMl 
Richards,  London,  1901.  pp.  454. 
The  BUlbor  describes  his  objn't  as  "to  depict  the  tauoian  life  ol 
Jc»iu  as  it  appeared  to  bin  contviiipurariea  with  llic  purposed  negli- 
l^eiirc,  so  far  ss  is  possible,  of  tlie  vexed  problems  of  thcolocy  and 
QletSpbysici."  It  i>.  itccr>MiTy  to  perpetually  rcwiile  the  life  Of 
Ckriai,  because  every  age  must  speak  a  new  lauguage  of  rcliftion.  It 
is  the  ouly  life  in  wbtcb  tbe  world  is  permacectly  interested.  Al- 
though he  began  to  wnte  solely  from  the  view  of  Jesus'  boioaa 
efficiency,  this  plan  ncemrd  taken  out  of  his  bantls  as  be  went  on.  It 
ccrtaioly  brlni-s  many  ihiugs  rery  visibly  sod  ob|ectiTely  before  ns, 
but  tbia  in  almost  cxiicl  pioporticm  to  the  fidelity  with  which  ibe 
author  adhered  to  hia  original  and  ptogniatic  plan. 

Dit  Kimdhtitsgfifhirhtt  Juni  natA  Lieas,  von  Jouannk  Hiixuan. 

Jahrbticher  fiir   I'rolestaiitische  Thcologie.  Vol.  XVII,  No.  2,  pp. 

199-757.     Braunschweig.  1991. 

Tbia  i*  tbc  fnllest  rligKiit  of  the  whole  story  of  the  childhood  of 

Jnas  accordini;  to  Luke,  who  tells  it  most  fully,  with  an  appeodiz  on 

tbe  may  in  whuh  Luke  treats  the  theme. 
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\X>it  Aiialyu  dfr  Etnfi/iMtiungen  nnd  das  VgrMUllniss  des  Phyiiuhen 
turn  Psyckacktm,  von  C  Mach.    GusUiv  Fiai^her,  Jciih.  1901.     pp. 
386. 
It  must  have  been  twenty  years  since  the  Buttior  publislicd  ihe  first 

rtsiptilct  bcariuK  Lbi»  name.  Tlie  third  ediliou  is  much  cnlaiccd, 
otb  by  sdiliiioDol  topics  «nd  by  supplements  to  tbosc  treated  for- 
tnvrljr.  It  tk  indeed  Buch  a  f>taudard  and  ti9W  so  eomplclci  tbat  it  is 
high  titac  that  it  was  done  into  KOod  lSuj{lUb. 

Essai  df  psyehotogif  mitHair^  indtviduflle  et  eeiteHivt,  par  M.  Cam- 
VKAKU.  Georges  Fsnchon,  J'aris,  r9oi.  pp.  ai4 
After  a  preface  b;  Ribot  aud  ■  long  premise  on  general  aud  ladi- 
ridual  pcychology,  Ibe  will,  sitealion,  etc.,  the  author  proceeds  to 
cbaractcnie  the  uioderti  soldier;  bis  relatioDS  to  the  *rnij;  the  quall- 
tiea  ol  flenerals;  the  difference  between  iufauiry,  cavalry  nnd  artillery; 
aad  finally  diacouites  on  tb«  oRte  of  bealtta  in  the  service  and  military 

)B*tic«. 

Expcrimtnlal  Sociology.  Descriptive  and  Anaiylical.  By  Frakcbs 
A.  Kkliok.  Tbc  MDcuiillaa  Co.,  New  York,  igot.  pp.  316. 
Tbisvciyhelpfulbookdescrilies— Elements  of  experimental  criminal 
»ociolu|iy;  (empornry  Uhorntories  aud  criuiiunl  cLHinrtcriBtics;  aatliro- 
pomettical  lacasurcments;  psych oto^ lea]  tests;  sociological  data;  sug- 
gestions for  IsboratoricB  aud  cliild  study;  environment  aud  criminality; 
Ihe  increase  in  crimiuiUity  of  women;  pcual  and  corrcclioual  insti- 
Ivtions  in  the  North;  penal  system  in  the  Soiitb;  defects  in  penal  bdiI 
corrrcltoiial  systeuts;  relation  of  criminslsociology  nndcrtuiinal  juris- 

I  prudence;  sng^estions  for  prevention  of  criminality. 
TMt  .Vaiure  and  Dnflcpm^ftl  0/  Ammal  InietHginu,  by  WRStE\' 
Mills.  T.  Fisher  Unwin,  London.  189)!.  pp.  307. 
The  nnthor  has  long  been  favorably  known  for  liisadmirttble  studies 
«B  •everal  species  of  young  auimsis,  bat  his  puper^  have  been  widely 
•cattered  and  inaccessible.  Tbis  is  byno  means  entirely  a  reprint,  but 
while  containing  the  best  of  bis  special  acndies  it  presents  ns  his  own 
wider  view,  snd  tells  us  how  to  study  auimal  intelligence;  the  prob- 
lems of  compilative  paycboluKy;  the  fanctional  developmeut  of  the 
cerebral  cone*  in  diffcrrnt  groups  of  aaimals:  soniatic  correlations 
with  psychic  dcTelopuieni  with  special  reference  lo  the  brsiu;  aud  a 
fioal  aud  inlctcstinn  discusaiou  uu  instinct. 

imtuitive  SuggtiticH.  A  new  theory  of  Ihe  evolution  of  Mi»d.  By  J. 
W,  Thomas.  Longmans,  Green  nod  Co.,  Iioudon,  1901.  pp.  )6o. 
Convinced  that  there  ore  more  missing  links  in  the  evoluliou  of  the 
mind  than  In  that  of  the  body,  as  well  ns  gTeat  difference  of  opinion 
■bether  certain  facullics  could  result  from  natural  selection  i-t  all, 
Ibis  writer  bring*  lorifa  a  new  usdic,  il  uot  a  uew  theory.  He  describes 
what  he  terms  intuitive  fuuction  in  organic  matter,  then  in  the  world 
oforganiEation  and  life;  treats  of  lh«  retatiouship  between  the  intui- 
tive Mculty  aud  nerve  action  ur  mind;  traces  Ihe  development  of  Ihe 
senses  and  the  subte^uent  formation  of  the  tnind,  the  moral  sense, 
ind  finally  the  intaitivc  functions  bs  indicators  of  the  coming  time. 

Senrologioii  Techni<iue,  by  Ikvikg  Hardbsty.  University  Ptcm, 
Chicago,  1902.  pp.  i8j. 
Tbis  work  is  designed  as  nn  intioiluction  nnd  laboratory  gnide  to 
the  Btady  of  the  nervous  *yrtcin.  It  discuMes  the  need  antf  action  of 
reagents;  various  methods  like  those  of  Nissl,  Bettac.  Apathy,  Kupfet, 
Golirt.  WciKcrt.  Murcbi  and  others;  with  spetrtn]  scciious  on  the  mode 
si  treating  embryos  and  a  laboratory  outline  foi  dissection. 


172 


UTUKATUaS. 


Capitlaranatjfie  Bemhtnd  av/ CapillarHills-ttnd  Adsorpliomierschei* 

ungrH  mil  dem  SchlttsskafiiUt:  das  Empontetgen  dtr  Farbstf^ 

in  den  f^amen,  ron  Frikdkich  GorPXLSkORDRK.  E.  BirkbauKi 

Basel.  1901.     pp.  545. 

This  volume  witb  its  tables,  cms  atid  colored  charts  seems  to  be  tb» 

mott  r^diRusitivc  ttnily  of  ibe  phennnienn  of  cnpillarity  absorption  aacs 

the  way  nud  rste  in  which  coloring  materiHl  awcndK  in   pinnis,  ye    - 

made.     Lists  ot  colors  at  diffcrcnl  substauccs  vfiib  ihcir  action  in  dtf^ 

fereut  specie*  of  plants  arc  almost  ideally  full  nntl  complete.     We  ar^ 

unable  I0  diBca<i8  it  iu  detail,  but  it  is  a  model  at  scientific  reacarctz 

wliich  also  bas  a  wide  field  of  practical  appHcatUn. 

Am  X-Ray  and  Disteeiion  tf/the  Ureter  and  Utero-Osarian  Artery,  !>>■ 
BvRON  KoBiNSOM.     Cbica]{o, 
A  seven  page  pamphlet  exptains  the  utcroovnrian  Tsscnlar  circle^ 
which  vraecarcfutlv  dia&ectcd  and  pbotoin^pbcd   in  two  lar^  cbart^ 
which  appear  to  be  very  carefully  drawn,  one  of  which  is  colored. 

Alhchit^tiiscke  Liebabrit/c,  von  Al.BEftT  RiTTHa.  Grai.  iS$8.  pp.  11 

D<tj  GeuhUthisUhen  dfr  Heilixen,  van  F.  Stkinoiesskr.    H.  Wji 
THRB,  Berlin,  it^a.     pp.  64. 

Dai  OruhlrditiUben  des  Wtibes.  von  Akna  FiscBER-DucKHi.MaHif. 
Hugo  Bermuhler,  Berlin.  1903.     pp.  219. 

ExperiMtnti  on  the  Effect  of  Muaular  Work  upon  Ike  DigeslibilUy 
0/  Food  and  the  iifetaMiim  0/  Nitrogen  eonducted  at  ike  Univer- 
aity  0/  Tenneaee  iRgi-99.  by  Charlks  E.  Wait.  GotI.  Print, 
Wasbington,  1901.    pp.  77. 

Thesis  in  Onloiogy  or  Itte  I^iloscphy  t^ Entity,  by  Arthur  L.  PRora- 
t»<;ti\u.  <3  parts,  pp.  ^A  Princeton,  N.  J. 
We  have  perbapa  in  this  country  no  one  more  devoted  to  ontologj* 
tban  tbc  author  of  these  pamphlets.  From  time  to  time  lie  prinU 
brochures  at  hia  own  expense  aud  sctidf)  them  to  tlio«c  who  arc  inter> 
estcd  iu  these  subjects  for  criticism  and  susKcftion.  While  hia  termi- 
nology is  somewhat  diakult,  it  is  plain  that  the  author  is  eery  raucb 
St  lioitic  iti  the  literature,  eapeciallv  that  o\  the  medtxval  period;  at>d 
while  pethapa  no  two  thinkers  in  this  field  agree,  all  who  ponder  his 
quesilous  will  not  only  be  interested,  hnt  stimulated. 

The  Theory  of  froiperily.  by  SiMON  N.  PxTTRN.  The  Macmillan  Co., 
New  ^orle.  190a.  pp.  337. 

Tbc  first  part  discusses  income  as  determined  by  existing  eondU 
tioQB.  including  work  and  pay.  monopoly,  ndvantai^e.  and  inveatnwnta. ' 
The  second  part  treats  of  income  as  drterroincd  by  heredity  or  more 
«Iircifically  as  fixed  by  stru^X^^^  **  increased  by  adjustment:  as  modi- 

»d  by  economic  right*,  whether  those  of  leltnre,  tocict;,  of  tb« 

arkcl,  or  exceptional  ii§;hts. 

■ihur  Schopenhauer.  Seine  Peri9nlichAeil.  seine  Lekre,  sein  Gtambt, 
fon  JonANKKS  VoLKKLT.  E.  Hauff,  Slutlgart,  1900.  pp.  393. 
>  hare  here  nn  excellent  piriure  of  Schopeahauci — the  man.  bis 
his  work.  The  first  is  briefly  told  in  twenty  pages,  and  bis  per- 
ilily  is  characterised  in  twenty  more;  while  to  the  niotiTes  that 
.npted  him  to  bia  coivcluslons,  bis  method,  his  theory  of  knowl- 
.e,  bis  positioti  in  philotropby,  bis  metaphysics,  charactcri;tations  of 
:  world  will  and  its  objectivixatioa.  man  as  iotcUcct  and  will,  pe»- 
inUi  genius,  lestbctica,  morsls.  pity,  renunciation,  significance  of 
indtridaal  and  ol  Schopenhauer  himself,  a  chapter  \%  given. 
'  Fagas  oi  soggaatlve  notes  and  a  chronology  of  the  author  are 
Itaded. 
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MENTAI.  LIFE  OF  TWO  MACACUS  RHESUS 
MONKEYS  IN  CAPTIVITY.— II. 


By  A.  J.  KINNAHAN,  Fellow  in  Clark  Dnifcrsity. 


NtTMBKR    ThSTS. 

There  has  beeu  considerable  written  and  but  very  little  done 
toward  a  rigorous  examination  of  the  iniraber  notions  of  lower 
animals.      Stories  of  their  wonderful  achicveiueuts  in   counting 
and  comprehending  numerical  relationn  are  abundant.    For  ex- 
ample, it  is  said  that  shepherd  do^s  count  sheep.     One  drove 
sheep  to  the  w-ish  in  groups  of  tea  each.  Bird  dogs  are  said  to 
count  the  number  of  birds  that  fall  when  the  master  fires.    One 
dog  counts  the  railway  stations  when  on  a  train,  and  so  knows 
where  to  get  off".  Another  displayed  "  thorough  proficiency  in  the 
first  foot  rules  of  arithmetic."  barking  oEF  the  answers  of  the 
problems  put  to  him,    A  mouse  came  nine  times  to  carry  away 
«acb  time  one  of  her  young  handed  to  her  from  a  cap.  and 
did  not  return  aAer  the  last  was  taken.'     A  Cincinnati  mule 
counted  fifty.'  A  dog  counted  her  six  puppies  and  knew  when 
one  was  missing.     Leroy  reports  a  crow  that  counted  four. 
Owe  of  the  nearest  approaches  to  real  counting  appears  with 
some  insects.     A  species  of  wasps,  the  Enmenes.  supplies  for 
its  prospective  young  five  victims  for  each  egg  laid.     Other 
species  with  constancy  supply  ten,  fifteen  and  twenty-fbttr. 
When  the  regulation  number  has  been  put   in  the  wasp  stops 
even  though  some  of  the  viclim.s  may  have  been  stolen  in  the 
tneantime.  Again  it  Is  said  that  the  Eumenes  supplies  for  each 
and  for  each  lemate  ece  ten  vicUois.     This  looks 
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very  mucb  like  couutiug  on  the  part  of  these  insects.  On  the 
part  of  muukeys  it  is  said  that  the  larger  apes  n-iU  approach 
two  or  three  men,  but  will  not  attack  a  larger  Dumber.  Mon- 
keys have  been  taught  to  hand  up  one,  two  and  three  marbles 
or  straws  when  these  numbers  were  called  for.'  Possibly  all 
of  the  above  cases  were  mere  asjiociations  with  quantity,  and 
that  the  tmmbcr  idea  as  such  was  wholly  absenL 

I  am  not  aware  uf  any  very  systematic  attempt  to  test  the 
number  sense  in  the  lower  animals.  Mr.  Gainer  made  a  few 
tests  with  monkeys,  using  marbles,  from  which  he  concln- 
ded  that  tlie  monkeys  knew  clearly  the  diffcrrcnec  between  two 
and  three.  He  presented  two  plates,  on  one  of  which  were 
placed  three  cube*  of  caiTOt  or  Other  food;  and  on  the  other, 
one.  The  monkey  tried  to  get  tbe  food  from  the  plate  con- 
taining tbe  greater  uumbcr.  It  is  probable  that  quantity  was 
more  the  basis  of  choice  than  uumbcr.  Yet  when  one  piece 
was  increased  iu  size  the  monkey  still  tried  to  get  the  two. 
Next  he  put  three  marbles  into  a  box  hanag  a  hole  in  one 
side  of  it.  After  the  monkey  had  taken  tbem  out  one  at  a 
time,  for  several  times,  he  iheu  put  only  two  into  the  box.  The 
monkey  felt  in  the  box,  and  then  looked  arouod  where  be 
had  been  sitting  as  if  to  find  the  mis.sing  marble.  While  Mr. 
Garner  was  well  satisfied  from  these  tests  that  theauimal  could 
distinguish  number,  these  cases  are  easily  explained  on  the 
basiis  of  assuciatiou  and  suggestion. 

I  was  iniflble  lo  make  tests  similar  to  Mr.  Gamer's  with  tbe 
rlicsus  monkeys  because  they  were  so  wild  and  did  not  engage 
in  play,  I  have  tried  to  approach  the  tjuestion,  however,  in 
another  way.  I  devised  a  special  apparatus  witli  wbicb  1  made 
3,790  tests  with  tbe  male,  t.360  with  the  female,  and  140  with  , 
tvo  children.  These,  like  the  experiments  of  otheis,  cux  ' 
hardly  be  said  to  test  the  ability  to  count  or  to  comprehend  num- 
ber, but  the  reactions  were  so  uuique  that  It  seems  worth  the 
while  to  report  them  rather  fully. 

The  apparatus  used  consisted  of  a  board  jj^  inches  wide  ' 
and  10  feet  Ions.  Twenty-one  uniform  wide- mouthed  bottles 
(or  for  tbe  female,  glasses)  were  set  on  the  board  four  inches 
apart,  Tjie  bodies  of  these  bottles  were  covered  with  white 
it  food  Irom  being  seen  except  trom  immediately 
rimcnting  I  set  this  board  down  at  right  an- 
jm  the  monkey  to  tbe  middle  of  the  board,  and 
ck  from  three  to  ^x  feet.  After  a  few  tests  had 
came  apparent  tliat  it  would  be  most  conveo-  . 
one  presentation  in  the  south  and  oue  in  tbe 
'the  room.     The  position  of  the  apparatus  varied 
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from  time  to  time  in  each  end  of  the  room  about  ninety  degrees 
in  the  angle  of  placing,  and  from  a  ftw  inches  to  four  or  5vc 
f««t  forward  and  backward  and  from  right  to  left. 

The  male  was  t-xperimeuled  with  first.  Food  was  put  into 
the  fourth  bottle  from  each  end  of  ihe  board.  By  mere  chance 
be  first  fell  upon  tbt;  food  in  thtr  bottle  on  my  right.  In  all  the 
succeeding  experiments  only  the  right  eiid  of  the  bourd  was 
used.  The  male  was  te.>ited  with  eleven  food  bottles  in  the  fol- 
lowing order,  counting  from  the  end  of  the  board  to  my  right, 
4.  3,  5,  1.  6,  9,  ri.  8,  3,  10,  and  7,  In  the  accompaiiyiug  tabic 
all  abov'e  six  are  omitted,  so  Ihe  table  gives  the  order  4,  2,  5, 

1,  6.  3,  which  was  the  order  followed  with  the  female.  The 
female  was  tested  with  no  numijers  higher  than  six.  The  num- 
bers in  the  fir.'it  column  at  the  left  indicate  the  numbers  of  the 
bottles  or  gla.sscs  UNcd,  counting  from  the  end  of  the  board  to 
my  righi  as  I  stood  behind  it.  The  numbers  in  the  vertical 
columns  following'  this  indicate  the  number  of  times  that  each 
of  these  vessels  was  approached  directly  by  the  monkeys  in  a 
series  of  thirty  test.';.  The  number  of  times  that  vessels  above 
the  7th  were  approached  directly  arc  thrown  together  in  the 
table  as  "over  7."  These  tables  take  no  account,  again,  of 
the  bottles  or  glasses  looked  into  after  the  one  approached 
directly.  The  results  from  feeding  the  male  in  7,  8,  9,  10  and 
tt  are  not  stKiwn  in  Ihe  table. 

The  accuracy  of  selection  could  not  be  due  to  accidental 
markings  on  the  vessels.  For  after  accuracy  was  established 
I  exchaagcd  the  food  vessels  for  vessels  taken  from  the  other 
tad  of  the  board.  These  exchanges  caused  no  apparent  dis- 
turbance in  the  accuracy  of  choosing.  It  is  interesting  to  note 
hove  gradually  the  burden  of  his  choice  sn*ung  up  and  down  as 
the  food  was  changed  from  one  bottle  to  another.  For  exam- 
ple, I  will  (jive  rather  fully  the  changes  when  Ihe  male  was 
fed  from  boule  6.     Note  that  he  bad  been  fed  previously  in  4, 

2,  5.  and  I.  (i)  In  the  first  and  second  tests  he  went  directly 
to  I.  then  examined  all  of  the  boUles  up  to  6,  (2)  With  the  third 
test  he  began  going  to  2  and  3,  and  then  looking  iuto  the  bot- 
tle* back  down  to  i  and  llieu  up  to  6.  fj)  With  the  loth 
test  he  began  going  to  3  directly  then  to  2  and  back  to  6, 
thus  neglecting  the  return  to  1.  (4)  With  the  i6lh  trial 
be  began  going  directly  to  4.  tracing  down  to  2  and  back 
Bgaia  to  6.  (3)  With  the  37th  trial  he  began  g«>iDg  directly 
to  4.  then  looking  into  3  and  returning  towards  6.  (6) 
With  the  42ad  test  be  began  with  4,  and  then  took  5  and 
6,  leaving  off  all  of  the  lower  nambcrs.  (7)  With  the  44th 
tCAl.  5  wa.H  approached  directly  for  the  first  time.  (8)  With 
Ihe  53rd  lest  he  went  directly  to  6  for  the  first  time.  (9)  With 
the  91st  test  be  began  choosing  some  numbers  higher  than  6. 
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There  were,  of  course,  numerons  relapses  after  each  one  of  the 
beginnings  noted  nhove.  With  the  90th  test  experimenting 
closed  for  the  night.  The  next  30  tests  show  scattering  choices 
as  a  result  of  the  iulermission.  Bottle  i  was  never  chosen  di- 
rectly after  the  9th  test;  s.  but  odcc  after  the  t3th  test;  and  3, 
but  once  after  the  133rd  test.  The  effects  of  these  over-night 
iatcrmission.'i  are  apparent  in  the  table  for  the  male.  With 
food  io  3  it  appears  in  the  scveatb  thirty;  with  the  3,  iti  the 
fifth  30:  with  the  6.  in  the  fourth  30:  and  with  the  3,  ia  the  sev- 
enth 30.  The  over-night  intermissions  were  avoided  with  the 
feioale. 

One.  two,  five  and  six  were  definitely  located,  while  three 
and  four  were  always  over- estimated.  On  the  whole  four  was 
greatly  over-estimated  by  the  male.  Only  22  times  out  of  the 
37a  tiials  did  he  go  directly  to  uuiubers  below  four,  while  he 
weut  directly  to  numbers  above  four  1S7  times,  and  directly  to 
four  61  times.  Three  had  22  choices  below  it,  139  at  and  t49 
above  it.  The  apparatus  was  new  for  4, while  3  was  approached 
with  considerable  experience.  Yet  three  had  been  preceded  by 
feeding  in  9,  which  would  tend  to  induce  overestimatiny  it.  I 
was  uuable  to  note  auy  irregularities  iu  the  condition  of  the 
animal  or  method  of  work  that  would  account  for  the  com- 
parative failures  with  3  and  4  followed  by  rather  -successftU 
associations  with  5  and  6.  The  choosing  of  5  so  often  when 
I  was  feeding  him  from  bottle  4  almost  led  one  to  believe 
that  if  the  experimenting  bad  begun  with  5  instead  of  4  be 
would  have  chosen  it  more  frequently  than  he  chose  4.  Yd 
this  is  only  a  Mtrmise.  With  5  he  selected  lower  numbers 
more  frequently  than  higher  ones.  With  6  the  former  feeding 
bottle  ftvored  ihe  !*lecliou  of  lower  numbers.  The  table  and 
the  above  analysis  both  show  how  he  was  affected  by  this  fact. 
In  all  the  higher  numbers  the  choices  fall  mosUy  beluiv  the 
number  of  the  food  bottle.  Thus,  7  was  cho-wn  73  tim&s  with 
6  choices  over  7,  and  220  choices  under  7.  Eight  was  chosen 
127  times  with  50  choices  over  8  and  93  choices  under  8.  The 
choosing  level  was  here  lifted  up  by  the  fact  that  1 1  bad  im- 
mediately pieoecled  it.  But  the  number  of  direct  choices  of  8 
~"  *  the  over-choices,  as  the  experimenting 
{^osco  3$  times  with  4  choices  o\-er  9 
It  had  been  preceded  by  6,  Ten.  pre- 
^  choice,  2  over  choices  and  297  ond^ 
ices  for  10  fell  wilb  nuiub«r  7.  ts  it 
preceded  by  9.  Us  predecessor, 
did  that  of  to.  Eleven  had  15 
.Otoe  and  194  under  choices,  while  the 
■i  with  10.  Four  and  five  then  seem  to 
reaction  to  this  apparatus.     With  4 
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aod  lower  numbers  he  inclined  to  choose  higher  numbers  thar» 
the  food  bottle:  nbove  4,  lower  immbers  were  chosen.  While 
numbers  were  learned  up  to  six,  3  and  4  were  beset  with  spe- 
cial difficulties.  Three  was  more  definitely  recognized  than  4. 
One  and  2  Rave  comparaiively  little  difficulty,  and  in  the  case 
of  4  it  may  be  that  the  coufuston  arose  out  of  the  foot  that  it 
was  near  this  turning  poiut  of  approach. 

With  the  female  the  tables  of  results  show  less  capacity  than,, 
with  the  male,  but  n  more  ready  association  for  the  number 
that  she  was  able  to  comprehend.  Thus,  when  the  food  was  ' 
in  I.  the  male  chose  correctly  only  17  times  iu  the  third  group 
of  30  tests,  while  the  female  chose  correctly  25  times.  He 
chose  two  three  iJiues  in  the  sixth  thirty;  she  chose  it  26iimes; 
he  chose  three  13  time«  in  the  se\'enth  30:  .she  23  times.  So 
&T  she  choec  better  than  he  did.  Above  3  his  superiority 
for  the  number  idea,  if  indeed  it  be  number,  is  ver>'  apparent. 
He  chose  four  9  times  in  the  sixth  thirty;  she  chose  it  only  5 
times.  He  chose  fiw  so  limes  iu  the  the  sixth  30:  she  only  7 
times.  He  chD.qe  six  36  times  in  the  eighth  30;  she  1 1  times. 
It  was  thought  unoccessary  to  try  ber  further.  Five  was  as 
difficult  for  her  as  M;ven  for  him.  She  learned  no  number  above 
three  with  any  degree  of  certaiuty.  The  male  learned  six 
as  perfectly  a.H  the  female  learned  three,  His  central  number 
space  from  which  he  appeared  Ut  work  down  to  a  tower 
and  up  to  higher  numi>ers  was  between  four  and  five,  hers 
was  between  three  and  four.  But  she  intnxluccd  a  variation 
with  six.  Here  she  casl  most  of  her  ctioices  above  the  food 
glass.  Thus  with  her  i.  2  and  3  are  apparently  uumbered,  or 
at  least  recognized  definitely.  Four  and  five  are  quantities  just 
to  be  estimated.  With  the  male  1,  2,  3  (4F),  5  and  6  are  defi- 
nitely recognized  uumbcrs,  while  all  beyond  these  are  an  in- 
definite great  many.  We  may  conclude  that  these  two  animals 
with  this  apparaltis  were  able  to  recognize  numbers  irom  r  to 
3  and  from  i  to  6  respectively. 

Two  children,  aged  3  and  5,  who  had  not  been  taught  to 
cotint.  were  brought  before  this  apparatus  under  conditious  as 
Qcarly  ns  possible  the  same  as  those  for  the  monkey.  Marbles 
were  used  instead  of  food.  The  older  child  located  1,  3  and  ^ 
perfectly,  but  could  not  make  sure  of  higher  uumbers.  It  is 
possiUe  that  he  could  have  succeeded  with  others  if  experi- 
ments could  have  been  continued  without  fatigue.  The  mon> 
keys  apparently  never  fatigued  no  matter  how  long  the  ex- 
perioieuting  was  continued.  This  child  early  resorted  to 
noting  the  spatial  location  of  the  glass  contaiuing  the  marble, 
aod  attempted  to  retam  to  that  place  iu  the  room.  He  was  not 
■llowed  to  take  the  marble  unless  be  came  directly  to  the  glass 
coataiaiDg;  it,  but  in  case  he  missed  it  be  was  allowed  to  look 
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>ng  tbc  row  oi  glasses  and  to  see  in  wbat  glass  the  marble  was 
be  fmind.  As  he  returnctl  to  his  mother  at  the  other  side  of 
e  room  the  appnratns  was  shifted  to  a  new  position.  When 
began  trying  to  locate  the  glass  in  this  way  he  was  told  that 
c  apparatus  would  be  moved,  and  arrangemeiil-;  wurc  made 
ir  sliding  it  over  on  to  a  second  table.  The  three  year  old 
ild  learned  i  and  2  perfectly.  Three  was  more  difficult,  and 
e  child  tailed  with  larger  numbers.  Thus  the  monkeys  ap- 
pear i:i  this  particular  to  attain  in  one  year  to  a  development 
pttaiocd  by  human  beings  in  from  three  to  five  years.  But  here 
lonlceys  ability  to  comprehend  numbers  and  number  relations 
probably  reaches  its  limit,  while  the  human  being  goes  on  not 
rtily  to  a  comprehension  of  larger  numbers  but  learns  to  deal 
rith  Dunibers  both  abstractly  and  symbolically. 

But  what  is  it  that  the  monkey  aud  children  recognize  here? 
B  it  number,  quantity  or  form  ?     Lobbock  would  have  it  that 
D  all  such  caiies  as  mentioned  at  the  bcginiiiug  of  this  section. 
rhich  closely  rescrable-i  those  with  the   monkeys  and   children 
be  animal  does  not  have  a  number  idea,  but  an  impression  of 
Tcatcr  oT  lc<>5  quantity,     It  could  hardly  be  inaiiitaioed  that 
hese  monkeys  and  children  counted  the  glasses  or  bottles  in 
order  to  determine  which  one  contained  food.    With  the  larger 
number*  clearly  selected  one  could  see  the  eyes  of  the  monkey 
give  a  quick  movement  along  the  line.     The  movements  were 
it  those  of  stops  and  starts.  Roughly  estimating  I  should  sajr 
t  the  glance  did  not  occupy  mure  than  ooe-fourth  of  a  sec- 
Thc  appearance  was  merely  that  of  sizing  up  of  the 
antity.     Ribot'  seems  to  express  the  process  exactly  when 
he  is  di'icussini;  Leroy's  report  of  the  crow.     He  says:   "  I  see 
Ikxc  not  a  aiimcration  but  a  perception  of  plurality,  which  is 
•omething  quite  difterent."     Of  this  pTOce:»  he  adds,  "it  is  a 
preliminary  state,  an  introduction,  nothing  more,  and  the  ani- 
mal docs  not  pass  beyoud  this  stage,  does  not  count  in  the  ex- 
act sense  of  the  word. ' ' 

Lloyd  Morgan'  has  dealt  definitely  with  the  case  in  hmd.  He 
Mys  :  "  The  raw  materials  of  numerical  relations,  as  of  those 
of  space  aud  time,  are  given  in  our  daily  ex[)crieuec,  and  are 
marginally  sensed  long  before  they  are  focalty  perceived,  The 
child.  long  before  he  can  count,  senses  the  difference  lietween 
one  thing  and  two  thing;;,  between  two  and  three,  between  three 
and  several,  between  sei-eral  and  many.  It  would  not  be  sur- 
prising to  6nd  that  a  clever  dog  was  able  to  distinguish  from 
each  other  playing- cards,  from  the  ace  to  the  ten.  But  they 
would  be  distinguished  through  difference  of  sense- impression, 

■  BvoluttoD  of  Ceti«rftl  IiIvas,  CbicAgo,  1S99,  p.  31. 
■latTOdnction  to  ConfnratiTe  I'syehology,  VanAoa,  1900,  p.  93a. 
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not  through  perception  of  numerical  relations.  So,  too,  with 
succession.  One  can  very  readily  distinguish  a  succession  of 
three  from  a  succe^ion  of  four,  without  anything  like  couating, 
through  the  sensing  of  sense-experience.  It  is.  indeed,  sur- 
prising bow  large  a  group  of  sounds,  up  to  sixty-four  in  my 
own  case,  can  be  appreciated  without  counting.  Bat  the  per- 
oeptiou  of  numerical  relations  i&  something  more  than  the  sen- 
sing of  a  group  of  discrete  object;}  or  souods.  It  is  also  to  be 
distinguished  from  the  perception  of  the  group  as  larger  or 
smaller.  Whether  the  numerical  rehtions  were  first  perceived 
among  objects  simiillaneously  prc>iented,  or  in  associstiun  with 
succession,  we  cannot  say;  but  it  is  at  least  possible,  if  not  prob- 
able, that  they  arose  in  close  association  with  that  phase  of  time- 
experience  which  presents  us  with  succession  rather  than  dura- 
tion. Run  the  eye  slowly  from  left  to  right  along  the  shaded 
diagram.  You  arc  subconsciously  aware  of  the  duration  of  the 
impression  it  produces.  But  if  you  run  the  eye  along  the  sec- 
ond figure  you  are  aware  of  succession. 
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The  homogenous  duration  of  a  continuous  impression  gives 
place  to  a  successive  series  of  similar  impressions.  And  in  this 
scries  you  have  nol  only  one  aspect  of  time-sequence,  but  also 
the  material  form  from  which  a  numerical -sequence  may,  on 
the  advent  of  reflection,  be  evolved."  This  appears  to  be  what 
the  nionke>'sand  children  did  in  their  reaction.^  lo  this  appara- 
tus. The  numbers  i,  2  and  3  were  clearly  discriminated,  while 
4,  5  and  6  ivere  seen  a.>  a  somewhat  dehnile  maat.  Beynnd  these 
we  have  only  an  indefinite  mass  or  group  but  no  measured 
quantity. 

REACTION  TO  .\  MaJEE. 

The  maze  used  was  identical  in  form  with  that  used  by  Dr. 
Willard  Small'  and  I  am  indebted  to  liim  for  the  use  of  the  ac* 
companying  cut.  My  maze  was,  however,  of  necessity  much 
larger  than  his.  being  17  feet  long,  13  feet  wide  and  14  inches 
high.  The  alleys  were  i  foot  wide.  The  whole  was  built  of 
"  chicfcea  wire  "  fastened  lo  wooden  frames.     The  central  por- 
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tJOD  TtasDot  covered,  so  that  when  the  animal  procured  his  food, 
vhich  was  pat  in  the  middle  of  this  central  portion,  he  was  free 
from  the  maze  aod  could  return  to  bi.s  cage.  The  entrance  was 
atd.  Numbers  1-7  indicate  the  bliud  alleys.  The  dotted  Une 
shows  the  motit  direct  course  through  the  maze. 

The  sources  of  error,  on  the  part  of  the  auimals.  were  the 
blind  aUeys  and  returu  movements  along  the  direct  course.  In 
keeping  the  records,  entrauce  into  a  blind  allty  was  always 
called  an  error.  Also,  if  the  aiiitiial  proceeded  to  auy  point  in 
the  direct  course,  then  returned  any  distance  in  this  course, 
turned  about  and  proceeded  correctly  thcreadei,  he  wa:^  recorded 
as  having  made  one  mistalce  on  matter  how  great  the  return 
movement.  If,  for  example,  he  proceeded  to  3  and  returned  to 
a,  this  was  counted  as  one  error.  If  lie  entered  3  and  retumed 
toa  this  counted  for  two  errors,  one  for  enlranee  into  the  blind 
alley  aod  one  for  failure  to  take  up  the  pr^>per  coui^e  as  he  came 
ont  of  it.  Entrance  at  4  was  arbitrarily  counted  as  an  error, 
while  a  trip  through  xkn  was  not  so  regarded  as  that  merely 
represented  a  longer  course  to  the  goal  than  proceeding  by  way 
of  m.  The  shortest  path  from  the  eutrance  to  the  food  was  105 
feet,  and  there  were  27  corners  to  be  turned. 

Mdhad. 

Afler  the  cage  bad  been  brought  up  to  the  entrance  of  the 
maze,  the  tnonkcy  was  allowed  to  sec  .some  food  placed  on  the 
floor  in  the  middle  of  the  upc;n  ceuler.  The  door  of  the  cage 
was  then  lifted.  The  monkey  invariably  rushed  at  once  into 
the  mue.  Printed  forms,  identical  with  the  accompanying  cut, 
were  used  for  keeping  the  record  of  movements,  while  the  time 
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was  kept  with  a  stop-watch.  I  took  up  my  position  bcliind  the 
cage  and  npposiie  c  This  brought  the  maze  in  full  view,  and 
allowird  the  moukcy  to  see  me  from  any  part  of  it.  While  he 
moved  I  traced  his  path  on  the  forms  indicaliitg  estops  and  the 
number  of  b-econds  r^uircd  to  reach  any  given  portion  of  the 
maze  along  with  the  time  spent  in  resting. 

As  soon  as,  the  animal  had  procured  hi.<i  food  the  cage  was 
turned  partly  around  and  the  door  opened.  After  a  few  times 
he  Icnmed  to  go  imiuedialely  acroM  the  maz*  into  the  cage, 
even  while  I  held  the  door  open.  On  bcsianing  it  was  decided 
to  regard  the  maze  as  learned  whenever  Ihi:  animal  succeded  to 
passing  through  it  ten  times  consecutively  without  error.  The 
mole  reached  (his  standard  with  the  t  t3tb  trip,  and  the  female 
with  the  66th. 

Analysts  cf  Resutls. 

In  their  oative  habitat  these  monkeys  are  accustomed  to 
weaving  their  way  through  the  bonghs  of  trees  and  along 
windinj;  paths  of  the  bamboo  thickets.'  Their  native  haunts 
in  a  very  general  way  at  least  are  like  the  maze.  They  shewed 
no  fright  at  being  confined  in  it  and  my  presence  near  the 
maze  (I  was  ahout  ten  feet  from  it)  did  not  seem  to  annoy 
them  in  the  least. 

In  the  first  tests  if  a  blind  alley  was  entered  It  was  pursued 
to  the  end.  Then  the  moukcy  seized  the  wire  and  shook  it, 
looked  about  awhile  and  rciurned.  Later  when  alleys  were 
entered  there  was  no  shaking.  He  either  .-ial  as  if  trying  to 
determine  his  pri>i>c-r  course  or  turned  about  quickly  and  came 
away.  After  nn  alley  had  been  entered  several  times  it  was 
pursued  only  a  short  distance.  They  were  entered  nnd  left  at 
about  the  same  speed.  The  ha.-ity  glance,  when  blocked  in  an 
alley,  followed  by  the  return  movement,  gave  the  animal  very 
much  the  appearance  of  saying  "  Hold  up!  No,  that 's  wrong. 
Well,  I '11  go  back." 

In  the  accompanying  table  the  6gures  in  the  6rst  hori7.ontal 

line    indicate   the  number  of  the   trips  through   the   maze. 

**-^enty  iripi  for  each  animal  are  shown.     The  items  in  the 

jn  at  the  left  will  be  readily  understood  by  reference  to 

Tceding  cut, 

nccejufut  passiug  of  a  blind  alley  (4  has  t>een  counted 
i  a  blind  alley )  is  indicated  by  leaving  the  space  blank. 

'Kg  Myt  in  his  JaciKlc  Book,  p.  57.  that  tbe  Sight  of  the  Moa- 
itrthroogh  trw-land  is  one  o(  inc  things  noliodT  can  deacril>e. 
re  thrir  f^g^l"''  [OA>l*  '><"'  croas-ioadB,  np  hilts  and  down 
bill  oul  fr<3iu  fifty  to  mevimXy  ot  one  liundTcd  feet  nlxxrc 
od  )>>-  tlirsc  thcY  can  travel  even  at  DigUt  if  necessary.  Tbic 
correct  ileacrtption  ol  their  habits. 
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the  direct  coarse  passed  several  of  the  points  designate 
Hence,  often  the  total  number  of  errors  pven  near  the  t»ottom 
of  the  tabic  docs  not  agree  with  the  items  of  error  in  tbc  body 
of  the  table.  It  will  be  s«en  that  the  errors  decreased  very 
rapidly  after  the  second  trial,  and  that  the  female  was  the 
slovrer  at  first,  but  surpassed  the  male  in  her  fifth  trip.  For 
her  first  trips  she  required  the  longer  time,  but  be  made  more 
than  twice  as  many  errors  as  »hc  did.  His  mo%*cmcnb5  were 
much  more  rapid  than  hers,  and  she  spent  by  far  the  greater 
•monnl  of  time  sitting  around  wth  folded  bands. 

Alleys  I  and  6  persisted  longest,  while  2.  5  and  especially  7 
were  soon  eliminated.  Yet  relapses  sometimes  set  in  where  a 
part  had  been  passed  successfully  a  great  many  times.  The 
tabic  shows  that  tbc  male  teamed  the  last  part  of  tbe  maze 
first,  but  suffered  considerable  relapses  with  the  nth,  tsth, 
13th  and  I4tb  trips.  The  middle  part  was  well  learned  in  the 
tenth  trip,  while  in  the  first  part  of  the  maze  serious  relapses 
occurred  after  the  12th.  With  the  female  we  find  the  same 
order,  but  the  pans  weie  mastered  more  readily.  In  her  13th 
trip  she  went  through  without  error,  but  the  male  did  not 
meet  with  aimilat  success  until  his  36th  trip. 

Comparing  the  two  in  tbe  accompanying  tabic  of  average 
times  and  errors  it  appears  that  the  female  has  accomplished 
much  more  than  the  male.  She  learned  the  maze  in  66  trials, 
while  he  required  113.  His  movements  being  much  faster  than 
hers  be  attmaed  to  an  average  time  of  44..S  seconds,  while  her 
average  never  went  lower  than  55.  But  when  in  the  mase 
neither  ever  went  faster  than  a  brisk  walk  or  "dog  trot." 
though,  as  with  Mr.  Small's  rats,  thisgait  was  hastened  toward 
the  last  of  the  jouniey ,  The  increase  in  speed,  however,  was  not 
verj-  great,  and  was  rarely  begun  until  after  ;*  was  paitsed.  When 
the  latter  part  of  the  maze  was  fairly  learned,  the  monkeys 
often  after  passing  r  would  begin  to  smack  their  lips  audibly, 
apparently  at  the  thought  of  the  food.  In  their  earlier  trials 
as  they  passed  from  e  to  i  they  slopped  to  look  at  the  food, 
aud  often  attempted  to  reach  it,  but  after  the  first  few.  trials 
no  effort  was  made  at  shaking  the  wire  or  reaching,  and  often 
they  did  not  even  look  toward  it. 

The  feeling  of  uncertainty  manifested  itself  with  the  male  nt 
m  and  4.  Coming  from  n  up  through  4  he  would  not  turn 
toward  the  exit,  but  would  proceed  to  m  and  then  face  about 
and  continue  correctly.  The  male  repeated  this  movement  ten 
times.  The  female  .showed  ^igns  of  similar  indecision  by  half 
body-length  movements  into  3,  4  and  6,  and  three  times  by 
ttming  completely  around  when  passing  4.  Often  there  wasa 
mere  hesitancy  at  4  before  continuing  the  trip.  On  entering 
tbe  maze  the  first  time  the  animal's  fost  move  was  to  get  nearer 
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trips  through  the  mazt.  Curve  (4)  Is  based  on  the  errors 
committed  ou  the  first  ten  prescotatioos  in  the  tests  in  colors, 
forms,  and  numbers.  Twenty-two  groapA  of  ten  tests  were 
nsed.  Tbe simple  fastenings  and  the  maze,  curves  (t)  and  (i), 
after  the  second  trip,  are  very  similar.  Curves  (2)  and  (4), 
(combination  locks  and  colors,  etc.),  for  the  first  ten  tests  are 
very  irregular,  but  strangely  enough  happen  to  run  along 
somtwhat  together. 

~  Curr^s  0/ I-tamiHg .  These  curves  represent  the  complete 
learning  process.     Curve  (i),  a.s  in  the  prc^'ious  set  of  curves. 
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is  based  on  seventeen  locks,  etc.,  these  locks  were  practically 
learned  in  15  trials.  Curve  (2)  is  based  ou  the  times  of  the 
monkey.'i  with  combination  lock  1,  which  was  learned  by  thera, 
and  on  the  £rst  120  tests  with  the  male  with  combiuation  lock 
3.  This  was  included  in  the  calculation  because  he  had  prac- 
tically learned  the  ccmbioacion  at  that  point.  These  tests  were 
divided  into  consecutive  groups  of  ten  each  and  the  per  cents 
computed  as  before.  In  this  and  the  two  succeeding  curves  the 
consecutive  groups  arc  indicated  by  the  alternate  dividing  lines 
along  the  abscissa.  Curve  (3)  is  based  similarly  on  the  lime 
reciuirod  for  learning  the  maze.  Curve  (4)  was  obtained  by 
dividing  the  tests  for  iz  of  the  forms,  sizes  and  numbers  into 
con.secutive  groups  of  ten  each  counting  errors  and  then  com- 
puting the  per  cents  as  before.  In  this  were  used  only  those  se- 
ries where  the  association  was  fairly  well  established  within  the 
130  tests.  Each  point  then  in  curve  (4)  is  based  on  120  tests 
and  must  be  regarded  as  fairly  reliable.  The  similarity  of  the 
first,  second  and  third  curves  is  ver>'  striking.  The  elevation 
of  (4),  especially  at  its  second  and  third  points,  over  that  of 
the  other  curves  is  probably  due  to  the  lact  that  in  a  large  per 
cent,  of  these  tests  there  was  6rst  an  old  and  conflicting  asso- 
ciation to  be  broken  up  before  the  new  one  could  be  begun, 
Progress  in  the  new  as-sociation  would  not  set  in  until  after  30 
tests  had  been  made.  Beyoud  that  point  the  curve  is  not  very 
unlike  the  others,  however;  it  shows  the  same  gradual  im- 
provement in  the  associations.  While  the  first  few  tests  with 
different  kinds  of  apparatus  show  very  different  results,  as  may 
be  aeeu  in  the  first  set  of  curves,  the  cnr\'es  of  learning  by  triaj 
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rather  uniform.  Cltarly  tlien  ihe  first  ten  or  twelve  tests 
oaonot  be  regarded  as  showing  the  curve  of  learning  mucc  the 
xresulti  with  these  vary  cnnsiderable,  oot  only  with  the  auiinals 
iDtit  also  with  the  apparatus  used.  A  far  better  notion  of  the 
I)rogre^s  of  learning  is  tiJ  be  gotten  from  eurvcs  representing 
x^sulcs  from  the  first  tests  to  comparative  mastery. 

The  maze,  it  seems  to  uie,  offers  no  new  problem  aboi-c  that 
of  working  a  combination  lock  or  associating  food  with  one  of 
41  scries  of  glasses  by  nnmber,  form  or  color.     The  number  of 
SriaJs  required  for  attaining  comparative  mastery  is  much  the 
same  for  each.     lu  the  learning  process  we  have  here  again  a 
more  or  less  definitely  directed  effort  spurred  by  the  food  stim- 
hId!),  fortunate  accidents,  memory  of  them  and  the  elimination 
of  tueless  efforts.     Thus  blind  alleys  are  cut  off,  return  move- 
ments are  omitted,  the  shaking  of  the  m&jx  is  dropped,  as  the 
path  and  method  of  getting  the  food  gradually  become  fixed 
upon  the  monkey's  mind.     The  maite  tests,  therefore,  thro.w  no 
new  light  on  the  general  problem  of  the  monkeys'  intelligence 
or  method  of  learning.     They  confirm  the  results  of  the  pre- 
ceding tests,  however,  and  in  a  general  way  make  an  interest- 
ing point  of  connection  with  Dr.  Small's  admirable  work  on 
rats. 

Memorv. 

Memory  tests  were  made  three  times  with  the  male  and  twice 
with  the  female.  The  tests  were  made  at  regular  intervals  of 
&tty  days  each.  The  combination  locks  and  maze  were  used. 
Each  monkey  was  given  ten  trials  with  each  apparatus.  Prob- 
ably a  comparison  of  the  times  for  manipulating  the  locks  and 
gCHDg  through  the  ma7.e  with  the  original  learning  times  will 
give  the  best  uolion  of  the  results.  The  errors  run  almost  par- 
allel with  the  times,  and  so,  need  not  be  presented. 

The  first  series  of  memory  tests,  show  reactions  shorter  than 
tbe  first  ten  trials  of  the  original  learning,  but  longer  than  the 
last  ten  trials.  The  average  time  required  for  manipulating 
each  piece  of  apparatus  for  the  first  memory  series  was  about 
equal  to  that  of  the  ten  trials  at  the  eud  of  the  first  third  of  the 
original  learning  series.  But  when  the  mate  was  taken  through 
these  tests  after  a  second  space  of  fifty  days  he  showed  a  de- 
cidedly greater  loss  than  he  had  shown  at  the  end  of  the  first 
period,  as  is  to  be  seen  in  the  table.  The  female  in  her  second 
ieries  of  memory  tests  showed  a  decided  improvement,  not  only 
in  the  time  required  but  in  her  manner  of  attack,  especially  in 
the  maze.  There  slie  acted  precisely  as  if  she  knew  quite  well 
JDSt  how  to  go  through.  She  made  but  few  errors,  and  none 
at  all  in  the  last  half  of  the  maze.  The  male,  however,  by  his 
hesitations,  return  movements  and  entrance  into  tbe  blind  al- 
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leys,  showed  unmistakable  aiRns  of  confusion,  which  in  his 
third  memory  series  was  still  more  apparent.  In  this  aeties  be 
moved  less  rapidly  than  in  his  previous  tests,  while  the  femalt 
showed  herself  unusually  enthusiastic  and  increased  her  ori^- 
nally  slow  gait  coasiderably,  so  that  while  she  had  formerly 
required  45  secouds  as  her  minimum  time  for  passing  through 
the  maze,  she  now  did  it  iu  two  separate  trials  in  31  secoodi 
each.  He  formerly  went  through  in  39  seconds,  but  mni 
required  84. 

in  his  third  and  her  second  memory  scries  they  had  been 
without  food  the  same  length  of  time,  and  were  practically 
equally  hungry.  Vet  one  showed  some  loss  and  tbe  other  con- 
siderable gaius  over  the  preceding  memory  tests  and  even  over 
the  best  results  in  the  original  learning.  It  is  impossible  tossy 
that  the  monkeys  have  been  equally  hnngry  in  all  of  the  tests 
reported  in  this  paper.  Probably  they  have  not  been,  though 
every  care  was  taken  to  have  them  so.  Again,  practically 
nothing  is  Ituown  of  just  how  progressive  huuger  aifccts  the 
mental  capabilities  of  animals.  At)  absolute  time  and  error 
results  may  have  been  partly  determined,  however,  by 
varying  factor  of  hunger. 

In  none  of  these  cases  is  the  memory  perfect;  that  is  to 
the  animal's  cxecntion  of  these  tasks  was  not  as  good  as  on  tbe 
last  trials  in  the  original  series.    Usually  the  6rst  memory  trial 
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a  comparatively  loog  ttmcaad  resulted  in  &  large  number  of 
are.  but  the  one  trial  apparently  revived  tlie  former  images  so 
["well  that  the  second  trial  compares  favorably  with  trials  after 
[considerable  practice  iu  the  criKinal  scries.  Tlii-s  memory,  prob- 
ibly,  is  of  the  type  commonly  desiguated  as  assoriative  Jnemory 
|u)d  does  not  differ  ia  its  essential  character  from  the  associative 
[act  involved  when  the  mauipulalion  ofa  piece  of  apparatus  was 
[first  being  learned.    In  all  such  cases  the  sight  of  A  lead  to  the 
lexpcctatioa  of  B.     If  B  was  imaged,  it  was  done  immediately 
[after  the  presentation  of  A  to  the  senses.     It  is  possible  that  B 
'  was  never  recalled  between  tests  however  far  they  may  have  been 
separated  ;  it  did  not  recur  until  the  immediate  preceding  pres- 
entation was  at  band.     Iu  (he  darkness  uf  his  cell  the  monkey 
I  Md^  recall  in  trains  of  images  how  objects  look,  recall  something 
that  he  did  on  the  preceding  day,  or  may  image  the  special 
dainty  di.sh  on  which  he  dined  yesterday  or  &  week  ago.  but  if 
he  does,  the  fact  of  such  a  process  can  never  be  known  until  he 
learns  to  introspect  and  can  be  taught  to  write  or  speak,  and 
thai  can  never  be  done. 

Memory  tests  with  simple  apparatus  can  have  but  very  little 
value  if  experimenting  has  gone  on  in  tiimilar  lines  between  the 
times  of  the  original  and  memory  tests.  It  was  shown  iu  our 
tcsL^  with  simple  locks  that  the  horizontal  hook  which  had  not 
been  learned  at  first  was  worked  very  quickly  several  days  later, 
^mply  becitusc  there  had  been  some  general  improvement 
in  tbe  meantime  in  dealing  with  that  modality  of  apparatus. 
With  such  apparatus,  if  experimenting  has  intervened,  an  ani- 
mal might  appear  to  remember  very  accurately  over  an  inter- 
x-al  of  fifty  days,  when  in  reality  his  success  was  due  to  general 
improvement  rather  than  to  excellence  of  memory.  When 
there  has  been  no  inten'cning  experimenting  of  any  kind  it  ap- 
pears that  we  ought  to  gel  better  data  in  case  of  the  animal  than 
wc  could  get  with  a  human  subject.  It  is  probable  tliat  the  animal 
never  recalls  the  experiment  or  the  apparatus  from  the  time  of 
the  original  experiment  until  the  memory  test  is  made.  With 
the  human  being  it  isquiteimpossibleto  avoid  the  intermediary 
recalls  so  that  in  such  cases  we  do  not  get  a  test  of  the  pure 
permaaencc  of  au  association  based  upon  a  given  number  of 
trials  ta  so  perfect  a  form  as  we  get  it  with  the  animal.  Un< 
fortunately  we  have  as  yet  no  memory  tests  with  animals  sim- 
ilar to  thc-w  reported  here,  so  far  as  1  know,  with  which  to  com- 
pare them  in  determining  the  relative  excellence  of  the  monkey's 
memory.' 

'One  of  the  i>c«t  experimeutel  studies  of  the  human  memory  yet 
mad*  is  that  by  Bbt>iiiKo&>>B  U«1>rT  <la«  Gedachlnia,  Lrtpzig,  1885.  Suni- 
mmries  «pp*at  in  James'*  P*ychol.,  Vol.  I,  p.  676,  and  in  the  A*n£r. 
foar.of  Fiy.StA,  ft,  pp.  5S7.603.  Elibingliani  found  tliai  after  A  month 
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of  smell  was  the  basis  of  choice  this  movement  away  from  the 
food  should  not  faave  coutinued  all  the  way  up  to  6,  and  the 
glasses  sJionId  not  have  been  looked  into  with  so  great  care. 

When  making  the  te^ts  for  discriminalioLi  of  grays  (second 
control  test  in  the  section  on  color  discriminating)  with  the  two 
glaj^ses,  both  glasses  had  been  used  hundreds  of  times  for  ieed- 
™E.  yet  where  the  shades  were  very  different  the  monkey 
chose  correctly  almost  every  time.  If  he  had  been  dependent 
opot)  odor  for  bis  choice  he  should  have  discriminated  between 
glasses  widely  different  no  better  than  between  those  differing 
bnt  v«ry  little  in  shnde.  Rut  we  have  seen  that  choosiiiig  im> 
pro\'cd  regtilarly  as  the  difference  between  the  shades  was  in- 
creased. In  the  experiments  with  designs  where  the  shsded 
glasses  were  finally  substituted  for  the  designs  the  glass  col- 
ored black  had  had  faod  in  it  only  a  few  limes,  yei  the  mon- 
key sometimes  chase  black  even  though  the  food  was  in  the 
Ughtcr  from  which  he  had  been  fed  many  times,  and  my  hand 
containing  sume  food  was  nearer  the  food  glass.  Again  in  all 
the  experiments  with  glasses  and  bottles  the  male  only  once 
put  his  nose  to  the  neckof  a  bottlcasif  losmell  forthefood,  and 
that  may  have  been  only  an  accidenlal  position  and  no  real  ef- 
fort to  smell  out  the  location  of  the  food.  The  female  never 
appealed  in  this  way  to  the  sense  of  smell. 

These  inferences  and  the  general  impression  left  apon  the 
observer,  both  enforce  the  conclusion  that  the  sense  of  smell 
was  by  no  means  acute  in  these  animals,  and  that  they  relied 
in  all  of  their  choices  to  a  vastlj*  preponderating  degree,  if  not 
exclosively,  upon  the  sense  of  sight. 

Individual  DiPf&>tBNC£S. 

The  individnal  di&rcnccs  between  the  two  monkeys  are 
very  great  Many  of  them  have  been  pointed  out  from  time 
to  time  in  former  sections,  and  it  only  remains  to  draw  them 
all  together  here. 

The  female  is  the  older  by  some  four  or  five  months.  She  is 
larger  and  covered  with  more  and  longer  hair-  This  is  espe- 
cially true  of  the  face  and  brows,  and  gives  her  a  more  repul- 
sive visage.  The  eyes  and  nose  vary  according  to  age  as  they 
do  in  the  human  family.  With  the  young  the  bridge  of  the 
nose  is  low  and  hroad  and  the  eyes  seem  lo  stand  far  apart,  but 
with  the  adult  the  nose  becomes  more  prominent  and  the  eyes 
9e«n  to  lie  proportionally  closer  together.  I  received  the  female 
one  month  later  than  the  male.  This  has  made  her  appear  at 
tJmcFi  less  like  the  male  than  she  really  is  :  her  earlier  reac- 
tions to  the  laboratory  environment  being  set  side  by  side  with 
his  later  ones,  Dated  notes  along  with  tabular  results,  how- 
ever, served  to  control  this  tendency. 


The  male  in  more  timid  than  the  female.    I  attribute  it  to 

the  fact  that  he  is  less  rugged  than  she.  He  has  been  ill  twice, 
btit  has  managed  to  regain  his  health.  When  ill  he  was  unu- 
sually nervous.  Owiug  to  his  nerTOusncss  he  reacts  quicker  to 
any  sudden  noi^.  and  *'  flies  to  pieces"  before  he  has  liiae  to 
see  the  catise  of  the  disturbance.  When  i  approach  the  cage 
in  which  ihcy  arc  kept  the  female  sits  on  the  perch  nearer  the 
front  of  the  cage.  The  male  sits  behind  her  or  springs  wildly 
about  the  back  part  of  the  cage.  When  out  in  the  room  to- 
gether she  will  approach  nearer  than  the  male,  and  is  bolder  in 
her  efforts  to  snatch  food.  The  male  is  swifter  in  bis  move- 
ments than  the  female.  When  I  desire  to  separate  them  I 
have  only  to  open  the  door  of  the  cage.  He  rushes  out  and 
there  is  plenty  of  time  to  close  the  door  before  she  reaches  it. 
When  moving  about  the  room  from  table  to  window,  from  win- 
dow to  sink  and  back  to  the  large  case  or  to  the  cage  he  is 
nearly  always  in  the  lead.  WHicn  they  climb  a  tree  together 
he  is  in  the  le^id  both  in  going  up  and  coming  down.  She  does 
not  run  but  shambles  off  in  an  awkward  sidewisc  manoer. 

The  interest  shown  in  each  other  is  worthy  of  nientiou.  The 
male  more  frequently  makes  the  request  to  be  picked.  If  the 
female  is  put  into  the  cage  and  taken  out  into  the  hallway  be 
is  much  concerned  and  climbs  the  gas  pipes  and  springs  to  the 
traosoin  to  see  if  she  is  near.  Then  he  gives  the  will,  in  fact, 
repeats  it  often.  He  looks  frightened  and  stops  frequently  to 
listen  for  her.  But  if  A^  is  taken  ont  she  settles  down  delib- 
erately to  business  and  shows  no  disturbance  at  his  absence 
except  occasionally  to  an.iwcr  his  calls. 

In  the  earlier  experiences  she  was  ihe  head  of  the  family. 
But  she  exercised  this  family  presidency  on  but  few  occasions, 
once  with  a  significant  stroke  more  vigorous  than  a  caress, 
which,  however,  missed  the  mark,  and  again  in  a  scramble  for 
a  vantage  point  in  which  he  was  worsted. 

Since  publLihing  the  lirst  part  of  this  paper  in  which  it  was 
stftted  that  the  female  was  master,  the  male  has  begun  to  assert 
his  rights.  He  now  allows  her  to  sit  in  front  and  reach  for  food, 
but  then  takes  it  from  her,  and  pushes  her  off  the  perch.  She 
makes  no  eCIurt  to  regain  the  food,  but  patiently  sits  below  and 
eats  what  he  leLs  fall. 

If  several  pieces  of  bread  are  tostted  into  the  cage  the  male 
adzes  one  or  two  and  proceeds  to  fill  his  cheek  pouches.  The 
female  takes  one  in  each  hand  and  pulls  others  up  near  ber  as 
ber  own.  I  have  seen  her  with  one  or  two  pieces  near  her 
and  at  the  same  time  with  a  piece  in  each  foot  and  a  piece  in 
each  hand  and  another  in  her  month.  Her  greed  far  surpasses 
his.  She  is  more  Bltby  in  her  habits  than  he,  very  frequently 
lapping  her  urine  and  even  eating  her  excrement.     He  rarely 
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lias  done  the  former,  and  never  ttie  latter,  though  he  certainly 
was  as  hungry'  as  she.  But  neither  has  any  idea  or  spirit  of 
cleanliness. 

In  their  leaction  to  the  locks  the  male  mo\-ed  more  rapidly 
about  the  boxes.  He  tried  more  persistently,  and  gave  up  only 
after  many  fruitless  efforts.  Thus  on  the  horizontal  hook  he 
wa.s  lc5s  discouraged  at  the  end  of  1 7  minutes  of  trials  than  she 
at  the  end  of  too  seconds.  She  required  to  be  helped  by  having 
food  placed  on  the  parts  to  be  moved,  and  did  not  at  last  substi- 
tote  a  better  method  of  turning  the  lock  after  h  had  been 
learned.  The  male  sometimes  opened  a  lock  a  few  times  with 
his  teeth  and  then  substituted  the  hand.  If  the  lock  was  tried 
with  the  hand  and  that  failed  the  teeth  were  applied.  He 
would  try  to  work  a  fastening  by  moving  it;  she  tried  lo  chew 
it  up  or  to  break  the  strings  with  her  teeth.  She  always 
seemed  stupid  in  beginning,  but  often  came  suddenly  to  the 
idea,  and  finally,  if  it  was  an  easy  thing,  learned  it  more 
quickly  than  he.  Thus  the  first  combination  lock  was  learned 
by  her  in  80  trials,  while  the  male  required  253,  but  the 
amount  of  time  required  for  the  6rst  manipulation,  generally, 
is  decidedly  in  favor  of  the  male.  With  the  second  and  more 
difficult  combination  lock  bhe  in  far  hi.s  inferior  as  the  tables 
diow.  In  all  of  the  very  difficult  things  he  appeared  to  be  su- 
perior, but  for  the  easy  things  she  was  superior. 

If  we  turn  lo  the  association  with  forms  the  reactions  are 
very  much  alike.  When  the  forms  were  set  down  the  male 
sometimes  rushed  up  quickly  looking  behind  him,  both  right 
and  left,  as  if  frightened.  He  seemed  scarcely  to  give  more  than 
a  furtive  glance  at  the  forms.  But  the  female  shambled  up  in 
a  slow  wabble  going  straight  to  the  point  for  which  she  started. 
AAer  a  series  of  experiments  with  the  male,  if  there  was  per- 
fect quiet,  he  became  more  composed  and  settled  down  strictly 
to  business,  but  his  nervousness  and  swiltness  of  movement 
will  in  part  account  for  his  greater  irregularity  after  a  thing 
was  fairly  well  leamed.  Little  noises  sometimes  veered  him  to 
right  or  left  from  his  objective  point.  With  the  size  boxes 
both  showed  a  tendency  to  select  larger  rather  than  smaller 
boxes. 

The  female  learned  colors  more  readily  than  the  male.  For 
the  most  part  this  appeared  to  be  due  either  to  a  clearer  color 
perception  or  to  greater  associative  capacity,  but  in  part  also  to 
the  fact  that  she  approached  more  slowly,  thus  giving  herself 
tune  to  survey  the  line  of  gla-wes  more  carefully,  while  the 
male  at  times  was  50  anxious  and  quick  of  movement  that  he 
rather  took  what  he  ran  again.<it.  When  he  was  inclined  to  do 
this  I  would  hold  the  board  until  I  saw  him  glance  along  it 
and  then  set  it  down. 
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When  makiag  tbese  experiments  it  wu  aeceaaary  to  take  a 
miauleto  rcarraitge  the  glasses  and  put  the  food  in.  In  tfae 
meantime  the  male  would  sit  near  by  flva  hunting  or  with  his 
hands  crossed,  ivaitiug  for  his  next  mor^l.  The  female,  how- 
ever. WMuld  run  to  a  distance  and  sit  down.  On  coming  again 
to  the  board  she  would  walk  or  slowly  shamWe  up,  killing  a 
great  deal  of  time.  Or.  perchance,  she  would  climb  into  one 
of  the  oak  trees  and  get  a  dry  leaf  to  eat.  If  the  board  were 
set  down  just  as  she  got  the  leaf  she  would  usually  munch  the 
whole  of  it  before  starting  for  the  food  in  the  glass.  Some- 
times, however,  she  carried  the  leaf  with  her. 

As  to  color  preference  it  has  been  shown  that  the  male  pre- 
ferred yellow,  orange  and  green,  whilif  the  female  fell  to  taking 
the  food  in  regular  order,  and  thus  defeated  the  purpose  of  the 
experiment.  When  put  into  the  box  with  colored  illutninattoa 
the  male  tried  to  escape,  but  the  female  spent  her  time  in  Mt- 
ting  about  apparently  iu  inqtiiry  and  wonder. 

The  individual  differences  in  reaction  to  the  number  tests 
have  been  quite  fully  set  forth  in  the  section  on  nnmber.  In 
snm,  it  may  be  said  that  with  the  lower  numljcrs  she  made 
the  association  more  readily  than  he,  but  that  he  continued  the 
associatious  up  to  six.  while  she  stopped  with  three.  In  there- 
actious  to  the  maze  she  required  longer  times  at  Grst  and  never 
went  through  in  so  short  a  time  as  he  did,  except  in  her  second 
memory  lest,  but  she  learned  the  maze  with  only  al>out  half  as 
many  trials  as  he  required.  The  individual  differences  are 
apparently  as  great  as  they  might  be  expected  to  be  in  two 
human  beings  selected  at  random.  The  assumption  of  some 
anthropologists  that  the  lower  animals  of  a  given  class  react 
in  practically  the  same  way  to  the  same  environmeut  can  only 
hold  with  animals  of  this  grade  in  the  most  general  sense. 

Imitation. 

In  this  section  I  want  briefly  to  ^t  forth  what  seems  to  me  a 
reasonable  conception  of  imitation  and  to  bring  forward  the 
cases  observed,  to  be  evaluated  according  to  the  criteria  pre- 
sented, and  this  the  more,  because  Dr.  Thomdike,  in  expeii- 
mcnting  with  bis  monkeys,  found  no  cases  of  iniitattou.  If  one 
declares,  e\'eD  after  any  amount  of  careful  observation  atid  ex- 
perimentation, wiiAoii/  definition,  that  an  animal  does  not  imi* 
tate,  does  not   generalize,  or   docs   not   reason,  his  declaration. 
has  on  that  aceotini  but  little  value.   Again,  if  he  defines  these^ 
terras  only  in  their  highest  forms  of  human  activity,  and  tbesi 
declares  that  the  animal  has  not  attained  to  them,  his  declara- 
tion has  a  certain  value,  but  it  gives  only  a  limited  view  of  the 
Bnimal's  activity.  It  merely  states  what  the  animal  does  not  do. 
It  amounts  to  a  mere  negation  and  nothing  more.     The  pro- 
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tX  tmitatioD.  generalisation  and  reasoning,  about  which 
there  is  so  much  contcnlioD  in  animal  psychology,  all  manifest 
themselves  in  the  human  being  in  more  than  one  form.  There 
tre  faighci  and  lon-cr  forms.  It  is  Tca.sonahic  to  snppo:«e  that 
animals  will  not  present  the  highest  fonus,  but  that  .some  of 
them  will  at  least  show  sometliing  of  the  lower  and  preliminary 
forms.  Such  indeed  ia  the  necessar>'  assumption,  if  we  are  to 
believe  that  the  human  mind  is  derived  in  unbroken  series  by 
increasing  complication  of  factors  found  in  the  simplut  animal 
reactions.  Let  us  examine  some  of  the  classiGcations  of  imi- 
tative reactions. 

Lloyd  Morgan'  classifies  the  imitative  activities  as  instinctive 
and  intelligent.  Below  these  he  place.'i  mimicry.  On  the  latter 
poiut  be  says:'  "  Passing  tefereiicc  may  here  be  made  to  those 
Instinctive  actions  for  which  mimicfy  is  uow  a  recognized  bio- 
logical term.  Ceruin  distasteful  butterflies,  for  example,  are 
mimicked  by  others,  which  arc  believed  to  have  escaped  de- 
struction becauM  of  their  mimetic  resemblance  to  the  others. 
There  is  do  intcntiooal  imitation.  The  mimicry  is  purely  of 
objective  significance.  And  not  only  in  form,  but  also  in  their 
instinctiv'e  behavior,  are  many  of  these  insects,  and  perhaps 
aone  birds,  mimetic  of  others.  Such  behavior  is,  from  the 
pnrelj-  objective  point  of  view,  imitative.  But  since  there  does 
Dot  seem  to  be  any  good  ground  for  supposing  that  the  mimetic 
behavior  is  called  forth  by  the  stimulus  of  such  behavior  in  the 
models,  it  does  not  fall  under  the  bead  of  instinctive  itnitatiou 
we  are  considering.  By  using  the  term  '  mimetic  '  in  its  bio- 
logical $igni6calton,  we  may  mark  off  these  cases  tn  mimicry 
in  behavior  from  imc  examples  of  instinctive  imitation — that 
is  to  say.  instinctive  behavior  called  forth  by  similar  behavior 
in  others." 

hy  iniUnc/itf  imiiathn  is  to  be  understood  "the  congeni- 
tally  automatic  behavior,  which  from  the  olwcrver's  standpoint, 
is  imitative."  "  It  is  an  organic  response  independent  of  ex- 
perience." This  phase  appears  to  be  ideutical  with  Baldwin's 
organic  imlution.*  In  .such  cases  there  stands  an  instinct 
leady  to  be  called  into  action  by  its  appropriate  .stimulus.  The 
tiewly  batched  chick  will  give  a  warning  signal  at  the  sight 
of  some  threatening  object.  His  action  is  purely  instinct- 
ive. Another  chick,  not  seeing  the  object,  will  take  up  the 
refrain  and  will  repeat  the  signal.  Thus,  though  the  usual  or 
perhaps  appropriate  stimulus  for  setting  off  that  instinctive 
action,  with  the  second  chick,  is  wanting  it  takes  the  warning 

*Uabi(  and  JnstineC,  p.  174. 

*  Habit  Ntiil  ItiKtiDCt,  ]).  169. 

*  Mental  Development,  p.  365. 
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signal  oTtlie  other  chick  as  iL->  cue.  Hence,  ftom  the  observer's 
point  of  view,  chick  No.  3  imitates  chick  No.  i,  but  in  reality 
his  behavior  was  only  an  automatic  response.  For  ftirther  illas- 
trations  of  this  phase  of  imitation  ace  Lloyd  Morgan's  Habit  and 
Instinct,  p.  i66.  Apparently  the  instance  presented  by  Dr. 
Tbomdike,  Animal  Intelligence,  p.  48,  can  be  explained  in 
this  way.  The  first  members  of  a  flock  of  sheep,  as  they  were 
driven  along,  were  compelled  to  jump  over  a  hurdle.  Then 
the  hurdle  vraa  removed,  but  several  sheep  immediately  fol- 
lowing spranj^  up  as  if  to  clear  the  bar.  The  sight  of  the  leap 
in  one.  induced  rcflexivcly,  Kimilar  action  in  the  one  succeed- 
ing. Objectively  it  looks  like  imitation,  but  subjectively  it  is 
aotomatic  behavior. 

T> ue  imilation  implies  an  action  or  a  result  to  be  copied, 
and  a  certain  amount  of  preliminary  experience,  is  due  to  coo- 
scinns  guidance,  and  is  based  upon  the  immediate  .<iatisraction 
which  accompiiiiies  ilie  act  of  imitatioii  it.self.  When  a  child 
is  to  trace  a  curve  the  "  preliminarj'  experience"  consi-sts  in 
the  previously  "acquired  data  in  the  light  of  wbich  control 
over  his  arm  and  finger  movements  may  be  cxeiclsed."  "  Id 
the  case  of  the  curve,  the  child  lirst  imitate.s  the  action — holds 
the  pencil  and  moves  the  fingers  in  certain  definite  ways.  But 
as  soon  as  passable  ret»ults  are  reached,  it  is  on  this,  and  Dot 
on  the  movements,  that  be  fixes  his  attention.  His  object  is  no 
longer  to  imitate  the  action.  50  much  as  to  reproduce  the  copy," 

Again,  imitations  have  been  classed  as  simple  and  persistent.* 
""hf  simple  t/H//a//0nj,  reactions  are  characterized,  in  which 
the  movement  does  not  really  imitate,  but  is  the  best  the  child 
can  do.  He  does  not  irj-  to  improve,  by  making  a  second  at- 
tempt." By  persislenl  imtlaiion  is  meant  the  child's  eflFort.  by 
repetition,  to  impro\'e  his  imitations. 

In  a  word  then  we  have: — 

1.  Mimicry,  which  lies  below  the  level  of  imitation. 

2.  fuslinftitw  imiltition,  or  automatic  behavior. 

3.  iDtelligent  imitation. 

a.  Of  actions. 

b.  Of  remits. 
Two  special  forms  have  been  described: — 

(i)  Simple,  consisting  of  single  efforts,  but  with  no  succeed- 
ing attempts  with  a  view  to  improvement. 

(2)  Persisifjil,  consisting  of  se%-eral  attempts  at  improve- 
ment. 

If  I  am  asked  whether  these  two  monkeys  have  imitated,  the 
answer  mu,st  be  divided.  Corresponding  to  the  mimicry,  de- 
scribed atxtve,  we  have  the  instinctive  cFouching,  simulating 

'Baldwin'fi  Mental  Dcvclopmeat,  p.  131. 
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CTcraching  of  the  felme  tribes  of  animals.  (See  General  Ob- 
tions.)  So  far  as  these  animals  arc  concerned  they  spring 
"«ipon  nothing.  The  crouching  simulates  itie  action  of  an  ani- 
«ial  which  does  cronch  and  spring,  But  the  crouching  is  used 
"by  the^  only  as  a  bluff,  and  certainly  with  no  notion  of  iuiita- 
Ting  those  animals  or  its  fellows.  And  indeed  it  does  appear 
threatening,  but  a  wa%-e  of  the  hand  or  a  square  look  into  his 
&ce  changes  bravery  into  precipitate  flight.  I  am  not  informed 
MS  to  whether  the  adult  rhesus  ever  crouches  and  actually 
springs  upon  his  prey,  but  these  young  ones  have  shown  no 
sign  of  doing  so. 

Instinctive  imHalion.  or  automatic  behaviftr,  was  observed 
frequently  when  the  monkeys  were  in  separate  cages.  When 
one  could  not  see  the  other,  if  either  gave  the  danger  signal, 
or  the  food  signal,  tlie  other  immediately  repeated  it.  The 
similarity  to  the  action  of  the  chicks  described  by  Morgan  is  so 
close  that  no  further  discussion  is  necessary. 

Again,  of  the  simple  form  as  di^scussed  by  Baldwin,  I  ob- 
served one  very  clear  case.  The  innle  looked  under  the  bottom 
of  one  of  the  trees  that  stood  in  the  rootn.  This  required  that 
he  should  put  his  face  clear  down  onto  the  floor.  Immediately 
afterwards  the  femalt  took  a  peep  in  exactly  the  same  way. 
She  did  this  but  once.  This  appears  to  me  to  come  clearly 
nnder  Morgan's  class  of  intelligeot  imiution  of  an  act.  Of 
conrse  the  female  did  not  set  out  deliberately  to  repeat  the 
act  simply  for  the  sake  of  the  act.  But  seeing  that  he  did  thus 
and  so  she  voluntarily  and  nut  reflexively  repeated  the  act  to 
satisfy  her  curiosity  or  in  the  hope  of  getting  food,  though 
the  male  bad  gotten  no  food  as  a  reward  for  his  act.  There 
were  many  other  eases  of  this  type,  as  it  seems  to  me.  though 
they  arc  more  difficult  to  demonstrate.  The  difficulty  arises 
out  of  the  fact  that  the  actions  may  have  complex  motives. 
As,  for  example,  if  the  male  springs  upon  the  table  or  into  a 
window,  or  climbs  a  tree,  the  female  follows  suit.  Does  she 
imitate  his  act?  Possibly  she  does.  Possibly  she  i-s  actuated 
by  the  same  motives  as  he.  and  being  the  slower  of  movement 
is  a  little  behind  him.  Thin  gives  her  tbe  appearance  of  imi- 
tating. My  belief  is  that  having  once  clearly  demonstrated 
that  she  could  imitate,  we  arc  safe  when  evaluating  such  cases 
■H  the  above  in  a.tsuraing  that  she  responds  lo  a  complex  mo- 
tive of  which  imitation  is  probably  a  part.  Some  of  tbe  other 
motives  are  flight,  feeding  and  Sight,  and  the  social  instincts. 

But  again  I  have  ohserved  two  cases  of  imitation  of  tbe  per- 
tisUnt  and  inUUigeni  types.  These  have  already  been  de- 
aaibed  at  length.  (See  Simple  Locks.  Methods  of  Learning,) 
Here  we  have  a  copy  in  the  form  of  an  act.  It  was  copied 
almost  in  detail,  ana  that,  too,  so  lar  as  the  place  of  laying 
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bold  of  the  plug  and  the  direction  of  the  poll  were  coooerneil, 
both  requiring  ver^  radical  chanf^es  from  tbe  monkeys'  ovm 
pre\-ious  efforts.  Further,  the  copy  was  repeatedly  followed  aad 
fashioned  into  a  welMeiined  habit. 

Then,  have  the  monkeys  imitated  ?  Neither  have  imitaied 
any  of  my  acts  so  far  as  I  am  aware.  The  male  has  r.irely 
ever  done  anything  that  could  be  regarded  as  an  imitation  of 
the  actioDS  of  the  female.  The  female,  howc\-cr,  ha.-*  imitated 
the  male,  maniresling  every  phase  of  the  process  as  defioed 
above. 

Gkkbral  Notions. 

I  can  do  no  better  here  than  to  follow  the  gcDcrat  plan  of 
the  preceding  »ection. 

Romanes^  used  the  word  liea  as  a  generic  term  to  signily, 
"indifferently,  any  prndnct  of  imagination,  from  the  mere 
memory  of  a  sensuot;s  impression  up  to  the  restilt  of  the  most 
abstruse  generalization.*' 

"By  SitnpU  Idea,  Pariiatlar  Idea  or  Centrete  Idta,  I  under- 
stand the  mere  memory  of  a  particular  sensuous  perception. 

"  By  Cempcund  Idea,  Complex  Idea,  or  Mixed  Idea,  I  under* 
stand  the  combination  of  simple,  particular,  or  concrete  jdeas 
into  that  kind  of  composite  idea  which  is  possible  vrithonl  tbe 
■id  of  language.     [Called  by  Romanes  »  recept.] 

"Lastly,  by  General  Idea,  Abitracl Idea,  Coneepl,  or  Notion,  I 
uuderstand  that  kind  of  composite  idea  which  i»  rendered  pos- 
sible only  by  tbe  aid  of  language,  or  by  the  process  of  naming 
abstractions  as  abstractions. ' ' 

One  may  not  be  inclined  to  accept  tbe  name  here  applied  by 
Romanes,  yet  psj-chologists  accept  some  such  phenomena  in 
mental  life  as  the  basis  of  naming.  (Ribot  and  James.)  Tbe 
particular  images,  or  ideas,  are  of  the  nature  of  mental  images, 
or  memories  of  such  and  such  objects,  as  tbe  sound  of  a  voice 
or  the  image  of  a  particular  horse.  If  there  i.s  such  a  thing  as 
a  general  idea,  ii  must  arise  out  of  particular  ideas,  as  when 
we  get  the  general  idea,  horse,  from  observing  numeroos 
horses.  His  second  and  third  classes  above  would  include 
^eral  ideas.    Tbe  third  class  (barring  discussion  of  the  prob- 

QS  of  nomtnalism.  idcaliMU.  and  tbe  notion  of  the  "rule' 

"schema  "  as  designated  by  the  general  terms  of  language] 

>reseuts  the  higher  human  generalizations, 
libot  names  three  classes  of  general  notions  above  and  be- 
ind  the  pure  individual  representations,  the  first  named  by 
omaac^. 

I.     Alutraefum  and gauralisalion  with  no  possible  aid  from. 

Uental  Rvolattota.  in  Math  1899,  p.  34. 
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Einguage.     These  are  caWed  g'ertenc  images  by  Huxley.  Galton 
cd  Ribol.     They  are  the  same  as  Romaues's  "  tecepts,"  and 
r«  iutennediste  between  the  pure  iaiage  on  one  baod  Ilie  gco- 
craUzations  on  the  other. ' 

2.  InUrmediaie  abslradion.  These  imply  the  use  of  words. 
"At  their  lowest  stage  tliey  ca«  hardly  lise  above  the  level  of 
tbe  generic  image;  they  cau  be  leduced  to  a  vague  schema,  io 
■which  the  word  is  almost  a  stiperfluous  aocompaniment.  At  a 
stage  higher  the  pans  arc  inverted;  the  represents  live  schema 
becomes  more  and  more  impoverished,  and  is  obllierated  by 
the  word,  which  rises  in  cousciousiiess  to  the  first  rank." 

3.  Higher  Contepts.  These  can  no  longer  be  imaged.  This 
is  the  characteristically  human  form  where  everything  is  sub- 

Iordinated  to  language.  * 
In  brief  form  we  have  then: 
I.     ludividual  representations,  concrete  ideas,  pure  images. 
This  class  is  offered  not  as  a  kind  of  generic  image,  but  as  lying 
just  below  the  le\'el  of  generic  images,  and  yet  closely  allied 
to  them. 

3.     Generic   images,  or   receptn.  compound  idea,  complex 
idea,  mixed  idea,  abstraction  and  generalization  with  no  possi- 
ble aid  from  language. 
^m     3.     Intermediate  abstraction. 
^1    4.     Higher  concepts,  general  idea,  abstract  idea,  concept, 

Accepting  the  above  classification  we  are  ready  to  ask 
whether  the  monkeys  have  given  any  unmistakable  signs  of 
having  any  of  these  clajvses  of  ideas. 

It  may  be  doubtful  whether  the  monkey-s  have  "  free  ideas." 

that  is  whether  they  do  call  up  the  image  of  anything  not  now 

present  to  the  sennes.     Do  their  tuiuds  as  they  sit  quietly  on 

their  perch  play  with  images  aud  scenes  from  other  times  and 

place:)?     It  is  probably  inipos-sible  to  know  that  they  eiihcr  do 

or  do  not  have  such  images.     Those  committed  to  the  law  of 

parsimony,  can  nay  in  truth,  that  it  is  possible  at  lea^it  to  reduce 

alt  seeming  manifestations  of  such  free  images  to  tower  terms; 

while  those  not  so  committed  can  say  with  equal  ju-stice  that 

the  same  may  be  said  of  human  behavior  also,  and  with  the 

monkeys  we  obser^'e  such  objective  phenomena  as  in    the 

human  being  arc  the  regular  accompaniments  of  free  ideas. 

^_Snch  acts  as  the  efforts  lo  enter  the  box  for  food,  smacking  the 

^Bips  while  passing  through  the  maze,  climbing  the  gas  pipes  and 

^Mtringing  to  the  transom  to  see  the  mate  that  had  been  caged 

Hand  removed  to  the  hall,  and  other  similar  acts  are.  to  say  the 


>  Sm.  alM,  Jftiucs.  Vol.  II,  p.  46-4ft. 
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least,  very  like  what  hamaa  beings  do  vhea  calling  up  images 
of  objects  and  penions  not  present  to  the  senses.  These  are 
fairly  good  ;Mgos  of  our  first  class,  particular  images. 

As  to  the  generic  images  not  requiring  the  use  of  language 
it  seems  to  me  that  three  very  favorable  cases  have  arisen,  two 
of  which  bear  some  of  the  ear-marks  of  the  still  higher  form 
regarded  by  Ribot  as  intermediate  abstraction.  The  first  case 
is  that  presented  in  the  third  section  of  Methods  of  Learning. 
It  seems  to  me  that  the  only  reasonable  way  lo  explain  how 
the  moukej-  came  at  last  to  single  out  and  attack  a  fastener 
at  a  new  place  on  the  door,  immediately  on  comiug  up  to  it, 
while  in  the  earlier  tests  he  tried  almost  anywhere,  ts  to  say 
that  be  developed  some  sort  of  a  general  notion  of  a  localized 
hindrance,  The  fact  of  projection  above  the  surface  of  the  box 
would  appear  to  be  the  only  general  quality  of  these  fasteners, 
though  the  phig<t  and  levers  had  more  in  common  than  all  the 
other  fasteners  had,  such  as  being  made  of  wood,  projecting 
rather  far,  having  a  rigid  nppenmnce,  etc.  It  seems  quite  prob- 
able at  least  that  some  snch  notion  arose  and  ser\-ed  as  a  start- 
ing point  in  singling  out  from  the  toial  complex  of  a  bos  with 
door,  holes,  edges,  lights  and  shadows  the  objective  poiut  for 
attack.  No  control  tests  were  made,  however,  to  verify  such  a 
general  notion  in  this  case. 

The  case  described  under  the  second  control  test  in  discritni- 
natiun  of  color  and  shade  seems  to  be  a  fairly  good  one  and 
represents  a  tolerably  high  degree  of  abstraction.  The  generic 
image,  if  such  it  was.  was  that  of  a  darker  and  a  lighter  glass 
with  food  in  the  lighter.  This  image  was  then  modified  to  fit 
the  ucw  conditions  whale^'er  they  might  be.  There  was  oue 
clear  olteruative,  namely:  the  monkey's  jeslhetic  taste,  or  an 
instinctive  feeding  preference  for  lighter  over  darker  forms, 
may  have  been  so  strong  as  to  draw  him  always  to  the  lighter 
forms.  But  the  te.sts  with  designs, where  the  food  was  put  into 
the  darker  glass,  contradict  such  a  supposition.  I  undertook 
by  the  same  method  as  that  employed  in  the  tests  with  designs 
to  chaiijje  the  male's  feeding  habit  to  the  darker  glass.  But  the 
old  habit  established  by  3,200  tests  proved  to  be  so  strong  that 
it  would  have  required  several  hundred  tests  lo  change  it.  So 
I  used  the  female.  Four  hundred  tests  were  made  with  her, 
feeding  in  the  darker  glass.  These  sufficed  to  show  clearly  that 
she  would  establish  as  strong  a  feeding  habit,  if  not  a  stronger, 
with  the  darker  as  the  male  did  with  the  lighter  form. 

Still  a  third  case  n-as  noticed,  and  is  reported  under  the  fourth 
control  te-st  ou  discriminations  of  color  and  shade.  Referring 
to  the  tables  there  we  see  that  when  the  blue  glass  with  its 
three  corresponding  grays  was  presented,  the  male  in  the  first 
thirty  chose  correctly  17  times,  and  the  female  13  times.  When 
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tlie  yellow  was  next  presented  with  its  grays  thecorrect  choices 
in  the  firM  thirty  tests  were  tz  for  the  male  and  27  for  the 
female.  With  the  red  the  figures  ore,  26  for  tlie  uiale,  14  for  the 
fetnate.  When  the  green  was  reached  the  corrcspoDdiug  num- 
bers rose  to  38  and  30  resptecltvely.  This  difference  becomes 
raore  striking  if  we  compare  the  first  ten  tests  of  each  color  in- 
stead of  the  fiisl  thirty,  since  it  shows  better  how  abraptly  the 
correct  choosing  came  in.  The  correct  choices  in  the  first  ten 
tests  of  the  male,  for  the  blue,  yellow,  red  and  green  respect- 
ively were.  2,  2.  8  aiid  S;  the  female's  were.  5,  8,  S  and  10, 
VlTiy  this  improvement  as  we  change  from  one  color  to  an- 
other ?  Is  it  because  the  green  and  its  grays  are  distinguished 
better  than  the  blue  and  its  grays?  The  uext  labte,  the  tests 
for  which  were  made  some  days  later,  would  indicate  no  such 
dt&rcoce  ID  favor  of  the  green.  Besides  now  the  blue  la 
chosen  out  from  among  its  grays,  practically  as  well  as  is  the 
green  from  its  grays,  and  the  choices  of  yellow  with  the  male 
have  risen  now  to  an  equality  with  the  others. 

Tlieii  do  we  have  here  a  general  notion  to  be  represented  per- 
haps by  "food-atways-in-lhe-odd-glass?"  If  so  we  might  sub- 
stitnte  one  red  and  three  blues  or  a  gray  of  one  shade  and 
three  grays  of  another  shade  and  still  get  from  twenty-five  to 
thirty  correct  choices  out  of  thirty  tests.  But  when  this  was 
done  they  immediately  dropped  to  from  three  to  ten  correct 
choices  out  of  thirty.  Clearly,  then,  this  was  not  the  general 
ttotioD  in  the  mind  of  the  monkey.  But  supi:>03e  we  should  say 
that  the  notion  was  such  as  could  be  repre.'iented  by  the  for- 
mula '*  food-in-the-colored-glass."  This  seems  more  plausible. 
The  notion  lias  riseu  from  extreme  vagueness  10  almoiit  perfect 
clcanicss.  Now  the  reaction  to  all  colored  glasses  or  to  all 
grays  as  before  is  all  confusion  and  is  just  what  we  might  ex- 
pect from  an  adult  human  being  if  we  were  to  place  three  bine 
and  ouc  red,  or  three  dark  and  one  light  gray  glasses  in  a  room 
and  tell  him  to  bring  us  the  colored  one.  He  would  look  them 
over  several  times  and  then  bring  all  or  none. 

But  there  are  yet  IwopossibleaUeruatives  for  avoiding  the  idea 
of  a  general  notion  here.  The  monkeys  had  been  fed  from  colored 
glasa^g  OD  this  board  before;  they  then  would  be  expected  to 
go  to  the  colored  glasses  instead  of  the  grays.  But  they  were 
led  from  grays  when  the  six  grays  were  used  in  the  control 
test,  and  that  came  after  tlie  feeding  from  colored  glasses.  Be- 
sides this  the  male  started  out  in  the  first  of  these  tests  going 
to  the  grays  fi\'e  times  as  often  as  to  the  blue  though  there 
were  oniy  three  times  as  many  grays  as  blues.  The  female, 
however,  went  at  ouct  to  the  blue  half  as  often  as  to  the  grays. 
Clearly  that  alternative  will  not  explain  the  readiness  for  se- 
lecting the  colored  glasses  as  the  ones  most  liable  to  contain 
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Therefore  .... 
The  syllogistic /cot  J  in  cases  of  perception  are  really  entirely 
"Wanting.  From  a  psychological  poiut  of  view  they  are  not  to 
l>e  reckoned  with,  though  logual  analysis  may  find  such  pro- 
<«ssc3  implied.  Where  the  process  of  perception  is  ver>'  slow, 
xecognition ,  identification  and  verification,  the  implied  logical 
JbriDK,  may  rise  very  n«arly  to  explicit  logical  forms.  But  while 
such  analysis  may  have  pedagogical  siguiBcance,  it  ha.sno  psy- 
chological importance,  and  the  matter  is  here  mentioned  only  to 
■be  excluded.  They  are  at  most  but  cases  of  implied  reasoning. 

Unamicious  or  immediale  inference  ranks  next  in  order.  A 
good  description  of  it  is  found  in  James.'  It  occurs  "where  a 
present  sign  suggests  an  unseen,  distant,  or  future  reality, 
Where  the  sign  and  what  it  suggests  are  both  concretes  whtdi 
Aave  been  coupled  together  on  previous  oceasioits,  the  inference  is 
common  to  both  brutes  and  men,  being  really  nothing  more 
than  asMXriation  by  contiguity.  A  and  B,  dinner-bell  and  din- 
ner,  have  been  experienced  in  immediate  succession.  Hence  A 
oo  sooner  falls  upon  the  sense  than  B  is  anticipated,  and  steps 
are  taken  to  meet  it.  The  whole  education  of  our  domescic 
beasts,  all  the  cunning  added  by  age  and  experience  to  wild 
ones,  and  the  greater  part  of  our  liuman  kuowiuguess  consists 
in  the  ability  to  make  a  mass  of  inferences  of  this  simplest  sort. 
Onr  'perceptions.'  or  recognittous  of  what  objects  are  before 
tui,  are  inferences  of  this  kind.  We  feel  a  patch  of  color,  and 
we  say  '  a  distant  house; '  a  whifif  of  odor  crosses  us,  and  we  say 
'ankunk;'  a  faint  sound  is  heard,  and  we  call  it  a  railroad 
train.  Examples  are  needless;  for  such  inferences  of  sensations 
not  prcMDled  form  the  staple  and  tissue  of  our  perceptive  life, 
and  onr  Chapter  XIX  was  full  of  them,  illusory  or  veracious. 
They  hare  been  called  unconscious  inferences.  Certainly  we 
arc  commonly  unconscious  that  we  are  inferring  at  all.  The 
sigD  and  signified  melt  into  what  seems  to  us  the  object  of  a 
single  pulse  of  thought.  Immediate  inferences  would  be  agood 
name  for  these  simple  acts  of  reasoning  requiring  but  two 
tenns,  were  it  not  that  formal  logic  hag  already  appropriated 
the  cxprcs,sion  for  a  more  technical  use." 

Riboi  describes  what  appears  to  be  the  same  as  immediate 
infrrrttce  under  the  caption,  "Inference  from  particular  to 
particular."  vmAti  Logic oj /mages.  His  other  subdivision  is 
"  Procedure  by  analogy." 

"  I.  Jn/crencc /ram particular  to  particular.  The  bird  which 
finds  bread  upon  the  window,  one  morning,  comes  back  next 
dajr  at  the  same  hour,  finds  it  again,  and  continues  to  come. 
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It  is  moved  by  an  association  of  images,  plus  the  state  of  avrut-  - 
ing',  of  anticipation  as  dc^xn'ibcd  above. 

"  2.  Prixedure  by  analogy.  This  (at  least  in  its  higher  forms  • 
in  animal  iDtelligeiicc)  presupposes  mental  cooslruction;  the 
aim  19,  definite,  and  tueans  to  attain  it  are  invented.  To  this 
type  I  should  refer  the  cases  cited  above  of  anli;  digging  tun* 
Dels,  forming  bridges,  etc.  Tbc  ants  are  woul  to  practice  these 
operations  in  their  normal  life;  their  virtue  lies  in  the  power  of 
disassociation  from  their  babitnal  conditions,  from  their  fnroiliar 
ant-heap,  and  of  adaptation  to  new  and  unknown  ca.ses.' ' ' 

It  seems  to  me  that  there  should  be  recognized  a  phase  of 
reasoning  Bomcwhat  lower  than  the  preceding,  and  in  a  gen- 
eral way  vcrj'  like  that  described  by  James  as  "  rational  think- 
ing." in  that  it  cousiscs  of  a  train  of  ttnages,  but  different  in 
that  it  is  connected  immediately  with  perception  and  action. 
To  illustrate,  one  desires  to  reach  a  certain  point  on  the  side 
of  hi.4  house.  He  stftiids  near  by  and  looks  over  the  situation. 
He  now  sees  that  an  attempt  to  go  up  over  the  window  would 
fell.  He  looks  at  bis  step-ladder  near  by,  but  that  is  too 
short.  Bui  be  notes  Ibat  he  can  get  on  to  a  low  roof  from 
this  ladder.  pas«  along  to  the  right  and  reach  the  desired 
point.  Free  this  proceis  from  the  immediate  presentations  and 
we  have  James's  "  rational  thinking,"  which  in  its  more  pur- 
posive forms  becomes  the  predominant  process  of  the  inventor. 
But  so  long  as  it  is  mainly  for  purposes  of  action  and  consists 
in  thinking  of  one's  self  in  new  attitudes  and  positions  within 
the  perceptual  6eld  it  may  with  propriety  be  designated  as 
adaptive  intelligence,  and  is  of  about  the  same  grade  of  ration- 
ality- as  analogical  reasoning  which  has  not  yet  reached  fall 
consciousness  and  verbal  expression. 

James's  description  of  "  rational  tb inking  "  ia  brief,  and  I 
quote  it  in  full. 

"  Much  of  our  thinking  consists  of  trains  of  images  one  sag- 
gestcd  by  another,  or  a  sort  of  spontaneous  revery  of  which  it 
seems  likely  enough  that  the  higher  brutes  should  be  capable. 
This  sort  of  tbiukiug  leads  nevertheless  to  rational  conclusions, 
both  practical  and  theoretical.  The  links  between  the  terms 
are  either  'contiguity  '  or  '  similarity,'  and  with  a  mixture  of" 
both  of  these  things  wc  can  hardly  be  incoherent.  As  a  rule, 
iu  this  sort  of  irresponsible  tbiukiug,  the  terms  which  fall  to  be 
coupled  together  are  empirical  concretes,  not  abstractions,  A 
sunset  may  call  up  the  vessel's  deck  from  which  I  saw  one  last 
summer,  the  companions  of  my  voyage,  my  arrival  into  port, 
etc.;  or  it  may  make  me  think  of  solar  myths,  of  Herculcs's 
rAnd  Hector's  funeral  pyres,  of  Homer  and  whether  he  could 
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rite,  of  the  Greek  alphabet,  etc.    If  liabitual  contiguities  pre- 
«3onainatc  wc  have  a  prosaic  mind;  if  rare  contiguities,  or  simi- 
larities, have  free  play,  we  call  the  person  fanciful,  poetic  or 
'<nritty.     Utit  the  thought  as  a  rule  is  of  matters  taken  in  their 
entirely.     Having  been  thioking  of  one.  we  find  later  that  we 
arc  thinking  of  aBoCher,  to  which  we  liave  Ijeen  lifted  along, 
we  hardly  know  how.  If  an  abstract  quality  figures  in  the  pro- 
cession, it  arrests  our  attention  but  for  a  moment,  and  fades 
into  something  else,   and  is  never  very  abstract.     Thus,  in 
thinking  of  the  suo-mytbs,  we  may  have  a  gleam  of  admira- 
tion at  the  gracefulness  of  the  primitive  human  mind,  or  a  mo- 
toent  of  disgust  at  the  narrowneiis  of  modern  interpreters.  But, 
in  the  main,  we  think  te^s  of  qualities  than  of  whole  things, 
real  or  po>sible,  just  as  we  may  experience  them. 

■■  The  upshot  of  it  may  be  that  we  are  reminded  of  some 
practical  duty;  we  write  a  letter  to  a  friend  abroad,  or  we  take 
down  the  lexicon  aud  study  our  Greek  lessou.  Our  thought  is 
rational,  and  leads  to  a  rational  act,  but  it  can  hardly  be  called 
reasoning  in  a  strict  sense  of  the  term."' 

finally  there  is  the  more  formal  type  which  consists  in  asso- 
ciating two  ideas  through  the  mediation  of  a  third.*  It  is  the 
*'  substitution  of  parts  aud  their  implications  or  consequences 
fi>r  wboles. ' ' 

The  pure  t^u  of  reasoning  must,  however,  be  kept  distinct 
from  the  practical  or  psychological  process.  The  latter  in- 
volves, according  to  James  (Vol.  11,  p.  340),  first  an  act  of 
sagacity  in  extracting  from  a  total  complex  presentation  some 
character  which  is  then  taken  as  an  equivalent  to  the  entire 
dattun  from  which  it  comes,  aud  second  an  advance  from  this 
to  certain  suggested  consequences  more  obviously  seen  in  it 
than  in  the  tolal  datum  as  originally  presented, 
Enumerating  briefly  we  have: — 

1.  Implicit  reasouiug.     (Harris.) 

2.  Inltrence  from  particular  to  partictUar.  (Rlbot.)  Uncon- 
scious or  immediate  inference.     (James.) 

3.  Adaptive  intelligence. 

4.  Analogy. 

5.  Rational  thinking,     (James.) 

6.  Formal  reasoning. 
The  first  is  present  with  these  animals  quite  as  much  as  with 

human  beings.  There  can  be  no  doubt  that  the  monkeys  rec- 
ognize kinds  of  food  and  other  objects  of  familiar  classes,  and 
it  is  as  fair  to  apply  logical  analysis  to  this  process  in  them  as  to 
like  processes  in  human  beings.  But  this  is  not,  from  the  stand- 


>  lame*,  ap.  tU.,  Vol.  I,  p.  325. 
■James,  t^.  eii..  Vol.  II,  p.  330. 


ao8 


KIKNAltAN : 


point  of  psychology,  in  any  sense  a  reasoning  process  etlber  id 
men  or  asiiuals. 

Cases  of  reasoning  by  iromediate  ioference.  as  Jamess  calls 
it,  are  numerous.  When  tbcy  saw  the  box  used  in  experi- 
menting, and  altbougb  they  had  just  tbeu  seen  no  food  put 
into  it.  the  sight  of  the  box  suggested  the  idea  of  fcxxl  and  the 
box  was  opened,  When  in  the  mo2€  certain  p*rls  well  on 
toward  the  end  suggested  the  food  and  the  lips  were  anacked. 
Seeing  me  the  Ibod  signals  were  given.  Seeing  the  sinb  sug- 
gests the  idea,  of  water  iu  a  pan  ju»t  out  of  sight,  and  the  sink 
is  climbed  for  water.  Here  we  have  Ribol'a  "  slate  of  expecta- 
tion," an  anticipation,  but  it  is  expectation  based  on  the  £act 
that  in  a  previous  experience  the  present  percept  was  followed 
by  the  thing  nowexjiected  to  foltuw.  It  is  a  case  in  which  we 
have  two  terms  associated,  but  haw  the  mind  occupied  less 
with  the  memory  of  the  past  than  with  the  expectation  of  the 
term  to  follow. 

The  adaptive  intelligence, which  is  hardly  rcasoning.was  well 
illustrated  on  one  occat^ion  wheu  I  lied  a  piece  of  apple  to  the 
tip  end  of  a  limb  of  one  of  the  trees.  This  was  a  strong,  long 
limb,  the  last  four  or  five  feet  of  which  extended  along  the 
ceiling.  The  raonfcey'.'i  weight  on  this  limb  could  not  bend  it 
down.  He  watched  nie  as  I  tied  the  apple  fast.  Then  lie 
rushed  up  the  tree  nearly  to  the  place  where  it  brushed  the 
ceiling.  He  was  baffled,  and  returned  part  way  down  the  tree, 
a^er  which  he  passed  out  another  limb  and  looked  the  field 
over  for  a  full  minute.  The  position  was  changed  and  the  6eld 
scanned  over  again.  Then  he  went  up  the  tree  to  the  ceiling, 
swung  himself  under  the  limb  and  wem  along  it  hand-over- hand 
until  the  apple  could  be  reached.  Here  the  thinking  is  that  of 
tracingoutalineot  conduct,  pUaning  a  campaign  and  then  exe- 
cuting it.  It  probably  consists  in  putting  in  consecutive  order, 
somewhat  imperfectly,  a  series  of  percepts  as  a  guide  to  future 
activity.  One  might  wonder  whether  he  did  not  in  his  joints, 
tendons  and  hands  feel  himself  making  the  journey.  This  looks 
very  much  like  a  capability  for  analy^iag  a  situation.  So  does 
the  case  already  reported  where  the  monkey  sprang  from  the 
corner  of  the  table  to  the  large  post  and  grabbed  a  pear  as  be 
went.  But  such  a  capacity  apparently  neither  Mr.  Tbomdike 
nor  Mr.  Morgan  will  grant,' 

Whether  their  processes  rise  to  the  fourth  level  becomes  a 
more  difficult  problem.  I>o  these  monkeys  recognize  simi- 
larity? Do  they,  in  working  the  latches  for  example,  have  a 
dim  consciousness  that  this  projection  is  like  the  one  whose 
pulling  gave  th^  1  then  come  to  feel  that  pulling  this 
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oaght  to  do  the  same  thing.  This,  of  course,  we  cannot  posi- 
tively determine.  Earlier  in  the  paj;*!  and  again  in  the  pre- 
cedioK  section  it  was  reported  that  the  monkey  id  his  first  tests 
on  locked-boxes  attacked  no  specific  part  of  the  box,  and  later 
invariably  attacked  the  fastener  even  though  il  was  of  a  new 
form  and  at  a  u«w  place.  Thus, when  the  push  bar  was  putinto 
the  right  side  of  the  box  no  other  fastener  had  been  put  on  the 
box  near  where  it  was  placed,  except  a  plug,  for  several  series 
of  tests  preceding.  It  had  been  preceded  by  a  string,  ring  and 
nail  on  the  front,  by  a  latch  at  the  left  and  front,  and  by  a 
string  in  tbe  rear  of  the  box.  But  when  the  box  with  the  new 
latch  was  set  before  hira  he  mshed  by  the  front  and  attacked 
the  pusher  immediately.  One  of  two  things,  he  either  recog- 
nized the  similarity  of  this  pusher  to  other  fasteners  though  it 
was  similar  to  the  others  only  in  being  a  projecting  thing,  and 
to  the  plugs,  levers  and  lift-latches  in  being  a  wooden  projec- 
tion, and  concluded  that  working  it  would  bring  food;  or,  the 
poll  at  that  point  was  a  mere  reflex  from  the  sight  of  the  pro- 
jecting latch  itself,  a  sort  of  acquired  tropism  by  which  he  was 
attracted  to  the  latches  iu  general.  With  the  first  four  fasten- 
ings the  monkey  began  and  opened  each  se\'eral  times  by  mere 
accident.  It  took  time  to  discover  the  latches  themselves.  But 
when  the  fifth  was  presented,  the  door  bolt,  it  was  attacked 
directly  and  moved  in  one  second.  Thereafter,  with  a  single 
exception,  the  locks  were  attacked  directly  and  tio  energy  or 
time  was  wasted  in  trials  anywhere  else  about  tbe  box. 

I  am  inclined  to  think  that  iu  such  cases  as  this  there  is  a 
complex  state  of  mind,  involviug  partly  the  reflex  from  the 
sght  of  tbe  object,  and  partly  the  recognition  of  similarity, 
aloug  with  the  food  ides,  and  possibly  several  other  minor  fac- 
tors. 

Morgan  and  Tborndike  both  insist  that  animals  cannot  rea- 
son by  analogy.  However  true  this  may  be  of  chicks,  catsend 
dogs,  I  very  much  doubl  whether  it  is  true  of  rhfsus  monkeys. 
Tbe  Tnling  out  of  reasoning  by  analogy  with  all  tower  animals, 
it  seems  to  me.  is  often  due  to  a  failure  to  differentiate  suffi- 
ciently the  psychological  process  of  analogical  reasoning,  re- 
soltiog  in  practical  activity,  fi-om  a  subsequent  logical  analysis, 
accounting  for  the  intelligent  act.  Of  course  the  aiiimalscaiinot 
do  the  latter.  In  part  their  reasoning  is  like  that  of  the  human 
being.  Yesterday  a  man  saw  a  vine  and  handled  it  without 
evil  results.  To-day  he  sees  another  quite  like  it,  handles  it 
and  is  poisoned.  He  docs  not  say  "  Lo,  now,  here  is  this  and 
this  likeness,  therefore  it  is  safe  to  handle  this  vine."  He  was 
just  dimly  conscious  of  a  resemblance.  He  may  not  possibly 
be  able  to  natue  a  single  likeness  if  put  to  the  test,  So  far  in 
his  process  he  and  the  monkey  have  gone  along  together.    But 
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just  here  they  part  cximpany .  Vou  nsk  tbe  mftit  why  he  han- 
dled this  poisonous  v\ne.  Now  he  furnishes  you  a  logical 
analysis,  a  leasoning  by  analogy,  a  sabscquent  explanation  of 
his  cnaduct.  more  or  less  definite  according  to  bis  powen  of 
observatiou.  Mc  says.  "  Why  the  thin^  looked  just  like  tbe 
vine  I  handled  ihe  day  before,  and  I  ne^-er  ihoiiglit  of  its  pcH- 
soning  me,  or  I  thought  it  would  not  poison  mc."  In  other 
words  he  gives  (explicitly  what  w-as  implied  in  his  pre\"ioua  act. 
Prom  the  standpoint  of  logic  he  rea»ons  analogically  in  a  pro- 
cess parallel  with  the  analogy  implied  in  his  previous  act. 

Mr.  Morgan  makes  this  rtistinctioti  very  clearly  in  his  Intro- 
duction to  Comparative  Psychology,  pp.  279-385.  He  regards 
what  I  have  htre  called  the  psychological  process,  as  "  a  se- 
quence of  an  impression,  and  an  idea  in  sense-experience  with- 
out implying  citbtri  perception  or  conception,"  and  calU  it 
inlelligrnC  infaence  in  the  6eld  of  sense-experience.  He,  appar- 
ently, would  regard  the  process  as  of  a  kind  with  our  (a)  and 
(3)  above  (Inference  from  particular  tu  particular,  and  Adap- 
tive intelligence),  further,  be  wonld  say  that  tbe  logical  pro- 
cess is  Id  do  wise  implied  in  tbe  psychological,  but  only  the 
relations  on  which  the  logical  i.s  afterwards  based.  He  say.s,  by 
way  of  conclusion,  that  he  wishes  to  use  the  word  "intelli- 
gence" for  the  faculty  iu  virtne  of  which  inferences  are  sug- 
gested in  the  field  of  sense-experience,  and  "reason,"  where 
the  logical  relation  is  cUafiy  perceived,  Ever>'  one,  I  presume, 
would  grant  at  once  that  most  casc5  of  apparent  implied  ana- 
logical reasuuing,  may  be  nothing  more  than  association,  im- 
mediate iuferciice  or  adaptive  intelligence;  but  my  position  is 
that  some  cases,  such  as  that  of  the  latches,  where  the  '*  pro- 
phetic" phase  is  present  quite  prominently,  may  come  nnder 
Mr.  Morgan's  implied  category  of /«i  cUarly  penrived,  and  yet 
be  reasoning  by  analog)*.  The  real  question  is.  of  course,  that 
of  fixing  the  degree  of  "  cleanicss  "  required  for  analogical 
reasouiug.  As  a  matter  of  fact  the  luwcr  fonns  pass  into  the 
higher  by  imperceptible  gradations  not  to  be  fixed  by  hard  and 
fast  definitions. 

All  of  the  lower  forms  of  reasoning,  and  forms  of  activity 
antecedent  to  reasoning  arc  usually  granted  to  the  lower  ani- 
mals, mile^^  it  be  that  of  James's  rational  thinking,  which  ia 
hardly  lo  be  reckoned  as  reasoning,  but  more  nearly  perhaps 
as  reverie.  The  field  of  greatest  contention  is  at  the  level  of 
analogical  rca-soning.  As  to  tbe  still  higher  forms  ot  human 
reasniTiiii^;  it  has  of^en  been  as^rted  that  animals  have  em- 
ployed them,  but  **■  I  know,  by  any  psychologist 
of  ackoowU' 
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^P     We  have  seen  that  these  monkeys  have  indulged  in  move- 

^aients  signifyinpr  emotions  such  os  fright,  anger,  social  feeling, 

cJi.sappoinimcTit,  curio*iity  and  .surprise.     Tbc  erantioual  range 

bn.s  beeu  very  limited  however.     There  has  been  no  friendly 

spirit  manifested  towards  the  keeper  or  towards  any  one  else. 

!But  the  dearc  for  the  company  of  their  fellows  has  been  shown 

frequently  by  the  loud  calls  when  they  were  separated.    There 

laas  been  no  mischievotisncSA  nor  destructiveness  simply  for  the 

AS  Ice  of  thofie  activities.  Nothing  has  been  destroyed  or  injured 

^:3ccept  in  attempts  to  escape  and  to  procure  food.  The  instinctive 

f«enr  of  snakes  and  cats  i.s  present.    But  frogs  and  newts  merely 

SMrprised.     There  has  beeu  no  manifestation  of  play  such  as 

springing  about  the  cage  or  running  after  each  other  in  sport. 

'Xbe  mutual  flea-hnnt  is  their  only  amusement,  if  indt.-ed  it  can 

tee     called   such.     Several   .soands  have  been  used  signifying 

fcxxl,  danger,  loneliness,  anger  and  disappointment,  but  these 

are  not  words,  only  very  general  instinctive  responses. 

The  monkeys  have  learned  to  manipulate  simple  and  com- 
plex locks  and  allied  apparatus.     In  doing  so  they  have  mitde 
a  littlv  pro^^ress  in  capability  for  choosing  better  methods  of 
-Vrorkiug,  iuhibiliug  useless  acts,  and  employing  short  circuit- 
iag  proccs-scs.     We  have  seen  how  the  formation  of  a  third  as- 
sociation of  three  similar  but  opposing  ones  resulted  in  a  par- 
■  tial  recall  of  the  iirst.  and  that  it  is  more  difficult  to  break  one 
association  and  then  form  a   new,  llian   to  forra  one  dr  novo. 
(See  experimeuts  with  forms.)     We  have  found  several  cases 
of  imitation,  one  being  of  very  high  order.     We  have  fuund 
evidence,  also,  of  general  notions  and  reasoning,  both  of  a  low 
order.  It  has  been  shown  that  the  monkeys  astiociale  food  with 
forms  more  readily  than  with  sizes  and  colors.  In  the  choosing 
of  sizes  they  erred  in  fav»r  of  larger  forms,  whether  the  sizes 
were  arranged  in  an  arithmetical  or  geometrical  progression. 
They  certainly  .ire  able  to  distinguish  colors  as  colors  and  not 
merely  as  shades  of  gray.    As  regards  color-preference  it  can  be 
said  at  most  only  that  it  is  probable  that  they  like  yellow, 
orange  and  green  better  than  red,  purple,  blue  and  gray.  They 
were  able  to  do  no  real  counting,  but  position  in  a  series  of  ob- 
jects was  recognized  by  one  as  far  as  3  and  by  the  other  as  &r 
as  6.    Their  general  intelligence  appears  to  be  high,  if  we  com- 
pare the  time  curves  detemiined  by  Mr.  Thomdike  with  cats, 
dogs  and  chicks.     Human  beings  have  not  greatly  surpassed 
them  in  some  respects  when  dealing  with  the  apparatus  here 
used.     In  many  of  the  experiments  we  have  reported  the  errors 
made  by  the  animnl-s.  It  often  happens  that  the  errors  are  more 
'""xirtaut  in  the  animals'  processes  than  are  the  time  results. 
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The  sort  of  errors  made,  the  elimiaatioa  of  many  uoncccssary 
movemeuts  and  the  character  of  many  other  reactions  not  class- 
fied  bere  incline  the  writer  to  believe  that  the  monkey's  mental 
processes  are  aAcr  all  not  .so  simple  as  analysts  have  ofteu  as- 
serted them  to  be.  Whether  Ihese  animals  have  "free  ideas  " 
and  general  notioas  beyond  the  mere  '  reccpt,'  and  are  capable 
of  real  analogical  reasoning  cannot  be  positively  determined.  If 
they  do.  the  processes  certainly  do  oot  rise  to  the  level  of  full  re- 
flective consciousness.  Yet  there  is  no  way  of  knowing,  because 
there  is  no  certnin  way  of  having  the  consciousness  that  the 
animal  ha.-;.  Rut  that  these  monkeys  have  often  acted  objec- 
tively just  as  humau  beings  act  when  they  have  these  mental 
activities  i.s  most  certain.  I  am  inclined  to  believe  that  the 
human  and  animal  conadousnesses  are  not  really  diSerent  is 
kind  but  only  Ju  degree;  the  difference  in  degree,  however,  is 
very  great. 

ApritNDix. 

It  is  my  desga  to  furnish  in  this  section  a  brief  study  of  the 
Macacus  rhesus  monkey  such  as  I  have  been  able  to  extract 
from  the  literature  of  the  subject. 

The  Bhunder  or  Afaeacus  rhesus  is  the  Bandar  of  the  Hindus, 
and  is  to  be  found  all  over  Northern  India.  It  is  a  very  strong 
looking  .-inimal  when  full  grown.  The  body  of  the  adult  is  ^m 
fifty  to  axty-five  centimeters  long.  The  tail  is  about  one-third 
as  long  as  the  body.  The  body  is  large  and  thick  in  front  and 
tapers  backward.  The  limbs  and  shoulders  are  very  strong. 
The  prevailing  color  of  the  hair  is  oUve-grecn  and  browti  on 
the  back,  and  a  dull  white  underneath.  The  face,  ears,  hands 
and  seat-pads  vary  with  age  from  a  pale  fiesh'Color  to  a  light 
copper  color.  With  age  the  face  and  callosities  often  become 
very  red. 

The  whole  appearance  is  so  baboon-like  thai  Cuvier,'  Shaw 
and  Audibcrt  classified  them  as  baboons  In  Cassell's  Natoral 
History,  edited  by  P.  Martin  Duncan,  New  York,  1884,  tbey 
are  classified  as  dog-shaped  monkeys,  while  Brehm  classes 
them  in  the  same  family  with  the  Dril  and  Mandril,  neither  of 
which  is  ever  classed  as  anything  except  a  baboon.  The  Royal 
Natural  History,  edited  by  Richard  Lydekker,  London  and 
New  York,  1893-94.  Vol.  I,  p.  113.  discusses  the  Bbuuder 
(jl/dfocwj  rA«w)  under  the  heading,  "The  Bengal  Monkey." 

\iniile  they  are  thus  clas.sed  as  one  of  the  lowest  of  the  mon- 
keys or  as  a  good  baboon  they  are  invariably  regarded  as  hav- 
ing a  high  degree  of  intelligence. 

They  inhabit  a  great  portion  of  the  inlands  of  India,  and  arc 

■The  Animkl  Kiugdom,  Cnvicr,  London,  1S97.  Vol.  I.  p.  389. 
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fetiDd  continuonsly  nortbvard  from  the  valley  of  the  Codaver 
to  the  Himalaya,  exteoding  to  the  west  coa&t  at  Bombay. 
Great  numbers  live  in  the  valley  of  the  Ganges,  and  some  are 
to  be  met  with  in  the  wanner  valleys  of  the  Himalayas.  They 
have  been  seen  in  the  neighborhood  of  Kasrair  at  an  elevation 
of  4,000  feet,  and  near  the  sanitarium  of  Simla  at  an  elevation 
between  8  or  9.000  feet  above  sea-le\'el.  Huttou  reports  that 
he  saw  these  monkeys  there  in  February  when  the  snow  was 
from  ten  to  fifteen  centimeters  deep.  They  slept  at  night  upon 
the  trees  and  were  apparently  oblivious  to  the  cold.  The>-  were, 
however,  more  Ktnpid  than  when  the  weather  was  warmer. 
The  monkeys  were  more  abundant  in  winter  than  in  summer 
in  the  vicinity  of  Simla.  At  limes  they  were  seen  spriuging 
and  playing  under  the  pine  trees  whose  boughs  were  covered 
with  SDow. 

Near  Simla  is  a  hill  called  Jako.  A  fakir  lives  here  who  reg- 
ularly calls  the  monkeys  and  feeds  them.  No  one  has  properly 
done  Simla  who  has  noc  walked  or  ridden  out  to  see  the  mon- 
keys fed. 

In  Bengal  the  Bhuttder  lives  in  great  numbers.  The?  like 
the  forests, where  they  are  invariably  found.  Usually  they  rove 
about  in  great  droves.  They  often  go  into  the  plains  and  cul- 
tivated fields,  and  not  uiifrequently,  even  into  the  towns  and 
cities.  Crooke'  says  "  The  rkems  is  a  most  troublesome,  mis- 
^ievons  beast,  and  does  enormous  niiscbief  to  crops,  while  in 
dties  he  is  little  short  of  a  peat.  But  his  life  is  protected,  by  a 
most  effective  sanction,  and  no  one  dares  to  injure  him." 
These  monkeys  are  probably  never  regarded  as  sacied,  though 
the>-  are  protected,  and  tithes  are  left  in  the  Gelds  for  their 
benefit.  In  places  they  form  "  part  and  parcel  of  the  appen- 
dages of  the  temple»."  There  is  strong  objection  to  killing 
these  monkeys,  probably  partly  due  to  the  general  belief  that 
no  one  can  live  where  a  monkey  has  been  killed.  A  monkey's 
bones  are  exceedingly  unlucky. 

They  delight  in  the  small  streams,  and  are  good  swimmers 
and  can  dive  successfully,  apparently  coming  out  at  the  land- 
ing previously  chosen.  When  wild  these  monkeys  make  a  hide- 
oos  noise  with  their  calling  and  chattering.  They  eat  large 
quantities  of  fruits  and  seeds,  and  do  a  great  deal  of  digging 
for  insects  and  spiders. 

They  are  docile  and  easily  taught  if  captured  and  trained 
while  young,  and  are  ranch  used  by  fakirs  and  in  shows.  They 
are  favorites  with  trainers  for  they  learn  their  tricks  easily  and 
work  at  them  with  great  endurance  and  skill.    In  captivity,  in 
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thdr  happier  moods,  they  join  with  their  fellows  Jn  ihe  "  flea-  — 
hunt,"  but  arc  liable  to  fall  out  at  any  lime  and  go  on  the  war 
path.  In  youth  they  may  be  affectionate  toward  their  fellows  ^ 
and  their  keepers,  but  as  adults  they  occasionally  like  their 
fellows  but  always  hate  human  beings.  The  trainer  may  make 
them  hubmi-vsive,  but  they  cannot  drive  all  of  the  treacbcrj-  out 
of  them.  When  they  go  into  a  rage  they  break,  tear  up  or 
<lestroy  whatever  they  can  lay  bauds  on.  If  free  to  do  so  at 
such  times  they  will  attack  a  man  fearlessly,  using  their  powerful 
teeth  with  great  Jikill  and  force.  They  are  constantly  threat- 
ening and  bluRing  at  ever>'  one  who  approaches  near  the  cage. 
They  open  their  mouths,  the  eyes  bat  and  they  set  their  bodies 
intoa  crouching  poailioa  like  that  of  beasts  of  prey.  Then  they 
whet  the  teeth.  pufF  out  the  cheeks  and  bob  part  way  up  as  if 
just  starting  to  spring  upon  one.  Yet  unless  greatly  annoyed 
they  would  in  reality  ruu  away  if  they  had  half  a  chance.  Ly- 
dekker  reports  au  iustauce  where  a  gentleman  came  across  a 
party  of  these  monkeys,  among  whom  were  several  females  with 
young  ones.  He  undertook  to  run  them  down  in  order  to  cap- 
ture itiie  of  the  young.  The  old  males  deliberately  charged 
upon  him.  and  he  was  compelled  to  shoot  the  leader  tn  oi^er 
to  ni»ke  good  his  escape 

In  captirity  they  are  ill-temi>ered,  jealous,  selfish  and  tyran* 
nical.  When  males  arc  caged  together  they  are  very  quarrel- 
some, so  keepers  prefer  to  cage  a  male  and  female  together. 

Lvdekkcr  rcpeau  a  stor>-  from  Prof.  Bell, who  says.  "  When 
at  Malwa  Tal  (uear  the  Himalayan  Station  of  Naini  Tal). which 
is  one  of  the  lakes  where  I  spent  a  day,  I  was  warned  that,  in 
passing  under  a  landslip  which  slopes  down  to  the  lake,  I 
should  be  liable  In  have  stones  thrown  at  me  by  the  nioukeys. 
Regarding  this  a^  being  possibly  a  traveller's  tale,  I  mode  a 
particular  point  of  going  to  the  spot  in  order  to  sec  what  coold 
have  given  rise  to  it.  As  I  approached  the  base  of  the  land- 
slip on  the  north  side  of  the  lake,  I  saw  a  number  of  brown 
monkeys  {Af.  rhrsus)  rush  to  the  sides  and  across  the  top  of 
the  slip,  anil  presently  pieces  of  iDOi^ned  stone  and  f^hale  came 
tumbling  down  near  where  I  stood,  I  fully  satisfied  myself 
that  this  was  not  merely  accidental;  for  I  distinctly  saw  one 
monkey  industriously,  with  both  forcpaws,  and  with  obvious 
malice  of  pretense,  pusliing  the  loose  shingle  oil  a  shoulder  of 
rock.  I  then  tried  the  effect  of  throwing  stones  at  them,  and 
this  made  them  quite  augry,  aud  the  number  of  frA^pnettts 
which  they  then  set  rolling  was  speedily  doubled.  This, 
though  it  does  not  actually  amount  to  throwing  or  projecting 
an  object  by  monkeys  as  a  means  of  offence,  comes  very  near 
to  the  same  thing,  and  makes  me  think  that  there  may  be  truth 
in  the  stories  of  their  throwing  frait  at  people  ^m  trees. ' ' 
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In  some  parts  of  India  they  are  left  very  much  to  thcmsclvts; 
so  the}*  .tssemble  in  troops,  and  steal  from  among  the  natives 
in  a  very  troublesome  tnanuer. 

As  they  are  bold,  tbeir  habits  in  the  wild  state  are  often  ob- 
ser\'able,  their  slyness  and  thieving  propensities  being  most 
amusing.  They  gather  on  the  roofs  of  the  low  houses  in  the 
bazaars,  and  look  out  for  occasion  to  steal.' 

In  concltision,  I  translate  from  Brehm.  p.  134,  Cuvier's  re- 
port of  his  observations  of  a  mother  Bhundcr  and  her  baby 
bom  incaptivit}'. 

"Immediately  after  birth  the  young  rkestts  climbed  upon 
tbe  belly  of  the  mother,  meanwhile  lie  held  firmly  to  the  fur 
vhh  his  four  hands,  and  took  tbe  nipple  in  his  mouth,  and 
did  not  release  it  for  fifteen  days,  He  remained  during  the  en- 
tire time  in  an  unchanged  position,  always  engaged  in  sleeping 
and  sacking.  He  released  one  nipple  only  that  he  might  .seize 
tbe  otber.  And  so  he  pasjt-d  tbe  first  days  of  his  life  making 
motions  only  with  his  lips  ibr  sucking  and  his  eyes  for  seeing. 
Like  all  monkeys  he  was  born  with  bis  eyes  open,  and  it  ap- 
peared that  from  the  first  moment  he  could  distingui-sh  his 
eainronment,  for  he  foUowtd  all  moving  objects  with  move- 
ments of  the  eyes. 

'■  It  cannot  be  reported,  how  great  the  anxiety  of  the  mother 
wms,  and  bow  much  she  was  concerned  with  the  sucking  and 
security  of  her  new-born  baby.  She  .showed  herself  often  so 
iutelligeiit  and  cautions  that  one  wondered  at  her.  The  least 
noise,  the  gentlest  movement  eliciting  her  attention,  and  anx- 
ious care  for  her  young,  not  for  herself;  for  she  had  lived  with 
men  and  had  become  perfectly  tame.  All  her  motions  took  place 
with  the  Krealcst  dexterity,  and  yet  never  in  such  a  way  that 
tlie  suckling  suffered  any.  The  weight  of  the  young  appeared 
to  hiitdcr  none  of  the  mother's  movements,  and  made  no  differ- 
ence in  her  activity  and  hlusier.  However,  it  was  significant 
that  tbe  mother  took  double  care  not  to  strike  her  young 
against  anything.  After  about  fourteen  days  the  young  began 
to  release  himself  from  bis  mother  and  to  run  about,  showing 
an  astonishing  strength  and  dexterity  considering  that  he  bad 
had  neitherpreviouspracticenur  experience.  The  young Mfi«j 
clambered  at  once  upon  the  vertical  wires  of  his  cage,  climbed 
on  them  as  he  would,  up  and  down,  took  a  few  :iteps  upon  tbe 
straw,  sprang  freely  from  the  top  of  his  cage  down  onto  his  four 
hands  and  thtrn  against  the  grating  onto  which  he  climlied  with 
an  agility  and  security,  which  would  have  done  honor  to  the 
most  skillful  monkey.  The  mother  followed  each  movement  of 
her  yoong  with  the  closest  otteotion  and  appeared  always  ready 
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EXPERIMENTAL.    CHAPTER   II.    (Confinurd.) 
Part   IIL 


rTlie  problems  previously  considered,  viz, ,  the  nature  and 
course  of  the  tonal  memory  image  and  the  uature  of  the  judg- 
ment consciousness,  are  in  Part  5  examiued  by  the  aid  of  what 
may  be  termed  the  method  orooniiauous  change  or  the  method 
of  reaction.  The  second  tone.V.  starts  from  above  or  below  the 
standard,  X,  and  moves  uniformly  toward  N  until  arrested  by 
the  observer  when  subjective  equalitj-  is  reached.  The  method 
thus  differs  from  that  employed  in  Parts  t  and  2  for<i)a 
moving  tone  is  used  for  V  in  place  of  the  discrete  stimulus 
of  the  method  ris:bt  and  wrong  cases,  while  (2}  the  judgmeiiC 
is  always  that  of  '  equal '  and  (3)  a  movement  of  reaction  is 
^^     required  on  the  part  of  the  obscr%'er, 

^P  The  method  is  most  similar  to  that  of  equivalents'  with  the 
^^  iDtroduction  of  a  lime-interval  between  N  and  V.  It  yields  two 
values.  Vo  HI  N  and  V,i  HI  N,  these  being  the  averages  of  the 
detenu  illations  of  subjective  equality  made  iu  a  certain  num- 
biw  (in  Table  VII,  six)  of  movements  of  V  from  above  and  from 
below  N  respectively.  The  mean  of  these  two  values,  taken 
algebraically,  indicates,  by  its  sice  aud  sign,  the  amount  and 
nature  of  any  tendency  on  the  part  01  the  observer  to  err  in  a 
greater  degree  upon  one  side  or  tlie  other  of  N.     This  value 

1  VoT  Ihe  fir»t  Brtkle.  aee  ihla  Journal,  XII,  1901 .  409-4S7- 
■Kulpe:  Omttinti  0/ Psyidtalogy.  1895.  56  I.  It  tua;  he  likeoerl  kIbo 
in  Bome  retip«xt>  tu  the  reaction  method  lu  (te»crili«il  by  Stern  i^Psych. 
rf.  yertmdentngsau^aisttng.  108  ff.).  who  ^ays,  "tins  CbHrnctcrmische 
do  Se«ct{onavcrf&Uircu3  beslehl  ilariu,  dass  die  Vcroudcruu^  aulttugc 
wnhrt.  his  die  VcrsucbspcTsun  selbst  ilir  durcb  eine  React tonsbewc- 
gune  «iii  Zicl  >ctzC."  It  iti  bartlly  accessary  to  point  out  that  Sieiu's 
appncatioaof  ihc  toctbodwas  iiude  witti  a  difierctit  purpose  (the  per- 
ception ol  change  itself),,  so  tbat  llie  variable  uiovcd  more  slowly,  and 
not,  a*  in  otir  teAta,  front  a  ^tven  D  toward  equality.  Theae  point*  of 
differeoc*  preclndo  extended  (.'ompariuon  of  re-tults. 
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correspouds  to  the  '  true  subjective  equality  '  of  the  method  of 
equivalents  proper,  but  we  have  chasen  to  tenn  it  the  'estima- 
tion vfllue  of  N."  Finally,  the  mean  of  these  two  value*, 
arithmetically  taken,  indicates  the  average  distance  from  N  of 
the  upper  and  lower  boundaries  of  the  '  zone  of  equality.'  In 
a  few  cases,  as  the  tables  show, the  sigu^iof  the  two  values  of  V 
111  N  are  alike;  then  obviously,  the  '  average  limit  of  enx)r ' 
coincides  with  the  *  estimation  value  of  N.'  and  simply  deter- 
mines the  center  of  the  '  cone  of  equality.' 

Ill  his  use  of  the  reaction  method  Stern'  saw  6t  to  subtract 
a  constant  value,  0.5  sec,  assumed  to  represent  the  reaction- 
time.     We  have  not  carried  oat  any  subtraction  in  the  present 
Tables  for  several  reasons. 

1.  Though  the  value  of  the  reaction-time  is,  acf»rding  to- 
Stern,  higher  for  continuously  changing  than  for  discrete  stim- 
uli, it  decreases  as  the  rate  of  the  variation  increases.'  Since 
our  rate  is  much  faster  than  any  of  those  employed  by  Stem, 
the  value  in  question  would  be  much  nearer  the  simple  reac- 
tiou-tinie  to  discrete  stimuli  than  0.5  secoud. 

2.  Stetn  also  includes  10  the  subtracted  interval  a  period 
known  ss  the  '  decision-time. '     This  is  due  to  an  inhibition 
of  reaction,  set  up  by  the  attempt  to  secure  greater  certaiuty, 
"  Man  lasst  das  Urteil  ersteine  gewisse  Sicherheit  gewinoen, 
ehe  man  sich  zur  Bewegung  entschliesst;  die  Anregung  zur 
motori-schcn  Aktinn  ist  bei  aUmahlicheu  Veranderungen  eiue 
sehr  geringe."     Under  the  conditions  of  our  own  tests,  we  very, 
much  doubt  whether  this  Influence  is  to  be  reckoued  with  at  all. ' 
To  be  sure  we  find  everywhere  evidences  of  a  tendency  to  pre- 
tnntiire  reaction  which  is  being  met  by  obvious  con-scious  at- 
tempts to  inhibit  it,  and   this  process  might  seem,  on  fii 
thought,  to  be  identical  with  the  above-mentioned  retardatloo^ 
of  the  decision.     But  these  are  two  distinct  phenomena.    Stent 
say*  that  the  decision-time  is  "  eiue,  wenn  anch  kurze.  so  doch 
nicht  ganz  zu  vernnchlassigeude  Zeit."     Under  our  conditions 
several  tendencies  to  react  may  appear  and  be  inhibited  before 
the  actual  movemeut, while  the  inten-al  between  each  one  may 
be  of  perhaps  one  second's  duration.     It  would  be  manifesUyi 
absurd  to  add   these  relatively  long  periods  to  the  observer'l 
reaction-time  proper  for  the  purpose  of  subtraction. 

If,  however,  there  should  be  present  a  retardation  of  the  re- 
action of  very  short  duratiou  such  as  Stem  mentions,  it  seems 
quite  appropriate  that  this  time  should  be  rather  included  than 
excluded  from  the  results,  (or  the  delay  is  made  for  the  sakeof 
subjective  certainty,  and  the  recorded  values  will  therefore  in- 

>  Zeils./.  Psych.  vH,  1894,  t-jai  -' 
loq  f, 
*  VgrMndemngsauffaiSMBji, 
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■re  M>  n<1jtiEtri1  tlint  when  tlie  oberrver  cloMS  b  circuit  i-ty.  the  teettil 
iriKUntl)'  «i)£agr  Ibe  cogs  nf  the  teat  wbeels  so  firmly  a»  imtnrfliaicije 
to  >top  tlic  luovcuieni  ol  tliecrmik  by  lli«  operator.   The  ul^aiiugc  o^ 
tbia  device  over  the  »top-watcb'  it  obvious. 

Me IMeii  of  Procedure.  One  of  \hnx  standard  tones,  a,  6,  or  a 
(cotrespuitdiug  to  ^ctli□g9  5.  15.  aud  25  uf  the  apparatus,  aocfl 
lo  the  pilchesi  242,  270.  and  298  vibs.  respectively  )is  given  witt 
a  duration  uf  one  second,  lieginning  two  seconds  after  the  usni 
'  now.'  After  an  interval  (10  or  40 seconds),  a  second  tooe.  V, 
is  givea,  which  begins  ^,  4,  or  5  turns  of  the  crank  in  eithei" 
direction  from  the  standard  setting  (r.  f.,  at  8.4.  12.2  or  14.0 
vibs.  above  or  below  N).  and  moves  uniformly  toward  the 
standard,  always  at  the  rate  of  one-half  revolution  of  the  crank 
(1.4  vibs.)  per  second.  When  the  observer*  thinks  that  V  is 
equal  to  N,  he  presses  the  key  which,  as  was  above  explained, 
stop.s  the  movement  of  N.  The  observer  dictates  his  introspec- 
tion and  the  operator  records  the  setting  of  the  apparatus  in 
terms  of  revolutions  and  hundredths  of  a  revolution,  thus  giv- 
ing readings  within  0.028  vib.  The  observer's  error  is  later 
computed  in  terms  of  vibration  rate.  The  obi^eii'ers  are  Af.  B, 
Szod  Wh.* 

The  experiments  of  Part  III  are  subdivided  into  four  Series. 
whose  conditions  are  varied  in  three  respects,  (i)  by  using  a 
time  intcH'al  of  10  or  of  40  seconds  (2)  by  procedure  with  or 
without  apedJU  knowledge,  and  (3)  by  active  attention  to,  or 
active  inhibition  of,  the  image  (artificial  distraction). 

Series  t. 

Series  1  consists  of  three  sets  of  18  tests  each  for  each  ob- 
server at  10  seconds  interval.  The  first  set  is  not  figured  in 
the  quantitative  results  because  of  the  rapid  growth,  of  special 

Sracticc  which  took  place  at  the  outset.  The  third  set  is  taken 
ite  in  the  course  of  Part  III  (directly  after  a  scries  in  which 
the  procedure  is  with  knowledge),  but  is  treated  io  connection 
with  the  second,  so  that  Series  I,  as  represented,  practically 
consists  of  36  tests  for  each  observer. 

In  order  to  niRke  these  tests  more  comparable  with  those  by 
right  and  wrong  cases,  and  to  avoid  the  error  of  expeclatioa  so 
fur  iis  possible,  the  procedure  is  without  knowledge.  But  liiis 
phrase  must  be  used  with  qnalifications.  By  it  is  meant  that  there 
is  no  knowledge  of  the  standard  to  be  a.sed,  of  the  amount  of 
the  difference.  D.  of  the  absolute  rate  or  of  the  diretium,  of  the 


>  Binplojed  by  Stem  for  k  aiuiilu  purpose:  Zeils.  f.  Psyeh..  zi,  1896, 
90;  xxii.  i!i99,  3. 
■In  tbis  pTDce<lare,  rnturmllv.  but  one  obaerrer  ia  te«ted  at  a  tlttlag. 
■I>r.  W.  C.  Bagtey  kitiilt;^  served  as  operator  for  Wk  in  Part  3, 
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umn  of  the  average  limit  of  error. 

y     Tlie  mean  variatious  are  large. 

4.     3f»nd  Wh  coDsUQtIy  underestimate.  B  aad  S  constantly 
overestimate  N.     This  feature  is  of  itself  indicative  of  some  in- 
dividual differences  in  the  manner  of  judging,  so  that  we  are 
led  to  examine  the  judgment  couscionsness  as  it  is  revealed  by 
the  iutrospcction. 


A. 


QUM,ITATIVB    RbSUI-TS. 
Features  amman  to  aU  observers. 


The  introspection  throws  light  upon  several  minor  features; 
tf. /■.,  the  manner  in  which  the  position  of  V  is  first  known,-< 
the  nature  of  it*  movement,  the  existence  of  a  curious  '  aftei^ 
tone.'  etc. .  besides  yielding,  what  is  more  to  our  point,  a  sat- 
is&ctory  anal^'sis  of  the  judj^ment-conscioosness.  The  chief 
matters  of  interest  in  this  analysis  are  the  direction  of  the  atten- 
tion, ihc  altiniate  basis  of  ihe  judgment,  the  influence  of  ex- 
pectation, the  feeling  of  assurance,  aud  the  uatureof  the  reaction 
movement.  These  factors  must,  for  the  most  part,  be  dis- 
cussed in  Ihe  light  of  the  reports  of  each  obsen.'er  separately. 
But  in  five  respects,  viz.,  the  knowledge  of  the  position  of  V, 
the  nature  of  the  movement  of  V.  the  nature  and  influence  of 
expeciatioa,  the  '  after-touc,'  and  the  assurance,  the  reports 
the  ob^rvers  exhibit  such  commnnity  that  these  topics  itta7' 
be  profitably  di<icu!»ed  at  the  outset. 

KnoveUigt  cf  the  position  of  V.  Obscrrers  3/,  B  and  Wh  aa 
a  rule  knew  N  as  soon  as  it  sounded;  S.  as  might  be  expectedl 
from  her  poor  sensible  discrimination,  had  more  difficulty 
and  frequently  relied  ujiou  her  observation  of  the  direction 
of  the  movement  to  gain  her  knowledge  of  the  position  oCi 
the  starting  point.  However,  the  wider  D's  offered  little  diffi- 
culty. It  is  of  interest  to  note  that  large  D's  produce  io  an 
exaggerated  manuer  the  organic  shifts  which  have  already 
been  reported  as  characteristic  of  the  '  higher  '  and  '  lower ' 
feels  of  compared  tones.  Fur  example,  the  slight  feeling  of  re- 
laxation which  was  noted  by  seraral  observers  in  the  lestts  with 
discrete  tones  (D^^S  vibs. )  became  exaggerated  into  a  very 
distinct  slump  or  depression  when  V  diflered  from  N  by  14 
vibs.  "  V  caused  a  sudden  feeling  of  drop,  very  like  the  feel- 
ing you  get  when  you  wake  up  suddenly  thinking  yuu  are  fall- 
ing "  (5).  "The  recognition  of  the  place  of  V  above  or  below 
the  Image  is  nearly  always  immediate,  and  similar  to  that  in 

cqaalily  will  be  peuwed.  Both  the  obscrven  in  qneatioa.  Sand  Wh,  not« 
tnis  explicitly;  t.g..  "  Fwlini;  th*  error  o(  aoticipation.  I  now  tiave 
tvnilcncy  lo  mtraiu  tlie  rcuctiou.  Willi  a  iiuall  D.  therefore,  the  Hi 
to  wjMlity  )■  so  Bhort  that  1  overdo  this  and  react  too»lowly." 
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iag  which  V  is  sotinding.  It  is  small  wond«r,  then,  thtt 
despite  the  prccautionao'  check  to  hasty  reaction  which  the 
wide  D  itself  affords,  the  observer  should  yield  to  the  tempta- 
tion to  "have  it  over  with."  This  occurrence  is  frequently  re- 
ported thus:  "  With  a  wide  D.  I  get  tired  of  waiting."  "D 
WM  wide  and  the  sirain  on  the  attention  so  great  that  I  re- 
acted  even  with  the  thought  that  it  was  not  yet  finite  equal:  but 
still  1  felt  that  I  must  gel  through  with  it."  "  When  D  i% 
wide,  I  now  make  a  diniuct  eCTort  not  to  hurry,  but  still  I  re- 
act too  soon"  (,&).  Again  the  expectation  may  be  set  and 
released  at  a  definite  point,  this  point  twing  determined  by  an 
estimate  of  the  amount  of  the  D.'  In  these  cases,  obviously, 
the  judgment  in  deleimined  by  the  lapse  of  that  amount  of 
time,  which,  it  is  inferred,  should  briny;  V  to  the  point  of 
equality.  Here,  however,  we  may  regard  this  process  as  one 
phase  of  the  expectation  tendency.  This  influence  may  deter- 
mine the  judgment  quite  by  itself,  or  it  may  modify  the  nat- 
ural course  uf  thif  reaction  which  would  otherwise  ensue,  i'.  e. . 
frequently  an  obser\'er  says  he  felt  that  V  must  have  reached 
M,  although  equality  had  not  yet  been  attained  on  the  basis  of 
auditor}-  recognition.  Illustrations  are:  "Pelt  it  must  be 
time  to  react  though  V  was  not  quite  back  to  what  I  wished ' ' 
(  JW).  "  Was  n't  quite  there,  hut  felt  it  ought  to  be.  proba- 
bly from  my  previous  e.stimation  of  D  "  {B). 

Finally,  there  is  a  simple  sort  of  expectation  which  is  a  vay 
potent  £ftctor  in  the  judgment  consciousness,  but  which  cannot 
be  more  accurately  defined  than  a  dread  of  getting  past  equal- 
ity. Apparently  the  feeling  is  that,  once  equality  be  past,  one 
would  be  helpless,  for  the  moving  tone  would  then  be  con- 
stintly  getting  Att-ay  from  the  desired  point.  Perhaps  this  in- 
terpreution  is  too  much  logical,  and  too  little  psychological, 
but,  whether  or  no  tbis  much  is  In  the  obser\-er's  mind,  the 
action  of  some  such  motive  i^  verv  evident  from  the  following 
examples:  "  Scared  stiff  for  fear  of  passing  equality."  "  There 
is  .still  almost  OS  much  excitement  now  as  at  6rst.  I  can't  look 
at  the  matter  calmly  "(;!/)■  "  1  get  worried  when  V  approaches 
for  fear  it  will  get  away  from  me  "  (S).  The  experimenter 
attest  that  thi:>  expectant  attitude  is  clearly  visible  by  all 
lie  usual  outward  tokens  uf  t  he  keenest  sort  of  attention  .which 
ilminates.  at  least,  during  the  earlier  tests,  in  distinct  agita- 
tion at  the  crucial  point.  Now  it  would  seem  very  pro^ble 
IjUtiat  so  vivid  an  expectation  would  be  noted  by  the  observers, 
3d  that  deliberate  attempts  would  be  made  to  counteract  its 
Incnce.     We  have  already  quoted  extracts  which  show  that 

'  Tliia  point  will  ht  farther  disenssed  below  when  the  t>asis  of  jadg- 
lenl  is  cieniioned. 
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uch  ts  actually  the  case,     Wbat  is  most  remarkable  is  that, 
re  in  exceptional  iadividual  tests,  this  deliberate  inhibition 
^isf  the  teodeoo'  to  premature  reaction- is  oc^'er  adequate.  Wlt«a 
A^be  observer  is  making  a  conscious  effort  lo  retard  his  judg- 
xnent.  and  when  lhi.s  effort  seems  to  him  to  have  been  ade- 
quate, or  more  than  adequate  (»o  that  he  complains  that  be 
Sias  pasiied  equality,  has  waited  too  toug).  even  then  the  sub- 
«»nscioas  tendencies  prevail,  and  an  expeclalion  error  appears. 
K'  With  wide  D's,  I  now  make  a  distinct  effort  to  wait  "  (B), 
F'  I  think  1  now  generally  wait  a  little  after  V  seems  at  equality 
■«o  make  fully  sure  of  it."     "There  is  an  area  of  equality.     If 
1  ara  excited,  I  react  as  soon  as  I  get  to  it;  if  cool  or  oon- 
Ijdent,  I  wait  till  1  am  well  within  this  area  "  (  IVA).     Often 
the  Dfttural  influence  of  the  wide  D  lo  heighten  expectation  is 
combated  with  varying  .<>uccesR  by  the  lime  inference;  /.  e.,  that 
snoce  V  is  wide,  it  will  take  more  time  to  reach  eqtiality.    The 
"resultant  reactions  are  thus  subject  to  noticeable  variations. 
"This  is  one  of  the  itillnences  which  products  such  large  mean 
voriatious.    A  single  case  will  lUustrate.   "A  very  big  D  going 

down I  passed  through  a  period  of  seeming  equality, 

felt  it  time  to  react,  but  hesitated  (probably  because  T>  was  wide 
and  the  time  then  elapsed  but  short):  then,  after  a  tonal  di^er' 
<s«.  entered  anofher  period  of  equality  atid  reacted  "  (  Wh"). 
[Result,  still  0.6  vibs.  too  high.] 
H       The  afUr-tone.     It  will  be  remembered  that  the  moving  tone 
H  was  arrested  by  the  direct  sciion  of  the  armature  of  an  electro- 
Hsnaguet  upon  the  gear  wheels:  the  actual  movement  was  very 
^f  short,  and  its  inertia  was  reduced  to  ilie  lowest  point  by  proper 
"^  adjustment  of  the  springs  controlling  the  armatun.-;  neverthe- 
lesH,  all  four  observers  quite  independently  noted  that  after  the 
key  had  been  pressed  there  was  a  distinct  additional  movement 
«f  the  tone.     By  Usteniug  to  this  '  after-tone,'  obser\-ers  B  and 
S  qnile  frequently.  M  less  often,  decided  whether  the  reaction 
had  been  made  too  soon  or  too  late,  and  in  this  manner  they 
evolved  a  sort  of  control  over  Iheir  natural  expectation  error.' 
Typical  reports  are:    "After  judgment  is  made  and  the  key 
firesscd.V  has  moved  some  since  my  decision  (5).     "After  re- 
action, noted  after-tone  and  thought  '  I  should  have  waited 
tonger;  that  tone  was  nearer  the  right  one  '  "  (v*/)-     "At  the 
BKMuent  I  press  the  key,  the  tones  seem  equal;  then  imme- 
diately afterwards  I  listen  to  V  and  see  that  I  did  not  wait 
long  enough  "  {B).  "At  judgment, thought '  toolow,' batafter> 
tone  seemed  about  right  "  (^>.   To  obviate  this  peculiar  influ- 
it  became  necessary  finally  to  put  in  the  reaction  circuit 


)  Wk  noted  the  toQc,  bnt  did  not  ii*c  it  u  a  c«rr«ctlTe  ol  bit  jttdg- 
sicata. 
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a  rather  loud  'buszer;'  whicli  sounded  whenever  the  key  ws^»' 
pressed,  i.  e  .  stmuitaDeouKly  with  the  action  of  the  armatans- 
dutch.    The  intensity  was  sufficient  to  drown  the  bottle-tone. 
The  introduction  of  this  noise,  however,  did  not,  curioualr" 
enough,  accomplish  the  purpose  for  which  it  was  intended,  fiw- 
despite  the  aound  of  the  'buzzer,'  B  and  5  occasionally  re- 
ported the  after-tone.     More  carefnl  observatitHi  then  bronght 
out  the  real  nature  of  the  phenomenon.     The  so-called  'after' 
tone  ■  is  in  reality  due  to  a  subjective  process, — the  fonnula- 
tion  and  execution  of  the  judgment  withdraws  the  attention 
for  a  very  short  time  from  the  stimulus.     The  obMr\-er  then 
hears  that  portion  of  the  moving  tone  which  sounds  after  his  im- 
pulse to  react  and  before  the  action  of  the  clutch  «nd  the  noise 
buzzer  stop  both  the  movement  and,  so  far  as  the  observer  tii 
concerned,  the  sound  of  the  variable  tone.     This  explanation 
will  be  clearer  when  the  nature  of  the  apparent  movement  of 
the  variable  tone  and  the  influence  of  expectation  are  recalled. 
The  movement  of  V  takes  place  not  uniformly,  but  by  a  series 
of  slumps  or  slurs.  One  of  these  sudden  changes  may  take  plaoe 
just  after  an  impulse  to  react  matures.  The  general  efTeci  of  ex* 
pectation  is,  we  think,  to  cause  the  incoming  variable  stimulns 
to  acem  nearer  the  standard  than  it  actually  is.    When  the  test 
is  completed   by  the  deci-sion,  the  influence  of  expectation   is 
suddenly  thrown  off  and  the  observer  hears  the  tone  quite  dis- 
tinctly difTerent  in  pitch  from  the  tone  noted  a  moment  before 
when  the  key  was  pressed. 

Asiurance.  From  the  ver>'  nature  of  the  continuous  change 
tests,  one  cannot  expect  the  observers  to  exhibit  that  degree  of 
certainty  which  is  obtainable  in  the  tests  with  discrete  sttmoli. 
There  the  answer  was  definitely  right  or  wrong.  Here  only  a 
very  happy  chance  can  bring  the  reaction  movement  at  pre- 
cisely the  fraction  of  a  second  when  V  is  passing  the  point  of 
eqnalit)'.  The  influence  of  expectation  and  of  the  attempts  to 
counteract  it  also  plays  some  part  in  lessening  the  observer's 
aseuraocc. 

We  prefer  to  speak  rather  of  tbeobserx'er's  assurance  than  of 
bis  certainty,  and  to  retain  the  latter  term  for  the  method  of 
judgment,  for,  in  the  present  case,  no  observer  can  say  defi- 
nitely that  his  reaction  was  made  at  precisely  the  proper  mo- 
ment; he  can  only  feci  an  assurance  that  it  is  "  pretty  good," 
"  somewhere  near,"  or  "  the  best  I  could  do,"  As  Wk  ex- 
pressed it,  there  is  not  a  point,  but  an  area,  of  subjective 
equality,  and  that  reaction  \&  felt  to  be  satisfactorj'  which  is 
withiu  this  area.  Even  so,  the  assurance  of  the  observers  is 
never  very  great.  It  is  often  affected  either  favorably  or  un- 
fovorably  by  the  after-tone.  The  following  are  typical  reports: 
"  V  not  like  my  image,  but  the  nearest  thing  that  had  come." 
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*  Judgment  rather  uncertain.  Thought  it  too  slow  at  first, 
ttcn.  hearing  the  after-tone,  decided  not."  "After  reaction 
■thought  1  had  only  reached  the  «rd'^*"  (-V)-  "  I  never  get  any 
cSefinite  recognition,  but  I  stop  the  tone  when  it  is  near  it. 
X>>n't  usually  know  the  direction  of  error  "  (^S).  "  Not  just 
xnghC,  but  don't  know  which  way  the  error  is  "  (ff).     "  De- 

rion  fair,  but  not  a  '  dead-sure  '  feeling  "  (WA). 
B,     Features  peculiar  to  individual  observers. 
We  have  juKt  discu&sed  certain  fefllures  of  the  qualitative  re^ 
Stilts  of  the  continuous  change  method  which  were  common  to 
tlie  reports  of  all  the  observers.     This  discussion  revealed  the 
existence  of  a  peculiar  after-tone,  largely  subjective  in  natare, 
-which  wtts  used  to  control  decisioas,  and  of  a  slrouE  expecta- 
tion tendency  which  was  fostered  by  several  contributory  mo- 
tives, but   counteracted   by  conscious  attempts   at   restraint, 
rurthermore,  it  was  sbnwn  that  the  percepTion  of  the  starting- 
point  of  V,  and  that  of  its  movement,  involved  practically  sim- 
ilar experiences  for  all  observers.  The  degree  of  assurance  was 
quite  similar  for  all.     One  might,  therefore,  suppose  that  there 
would  be  little  room  for  individual  variation  in  the  reaction- 
cooAciousoess.     But  such  a  supposition   is  too  hasty;  it   neg- 
lects the  fact  that  the  passing  of  a  single  decision  is  the  result 
of  the  operation  of  a  very  complex  tangle  of  raeutal  processes, 
of  the  function  of  a  fairly  large  number  of  factors,  each  of 
which  has  its  own  special  influence  upon  the  outcome.  Indeed, 
it  seems,  in  many  instances,  impossible  for  the  best  trained  ob- 
»er\'er  to  unravel  the  tangle,  and  to  designate  the  amount  of 
the  influence  which  is  to  be  ascribed  to  each  of  the  factors  in 
operation.     Wc  must  be  content  if  the  observer  can  indicate 
the  strilcing  menial  structures  iu  every  particular  test,  and  if 
be  can,  in  the  course  of  a  large  number  of  introspective  re- 
ports, indicate,  from  time  to  time,  the  less  obvious  structures 
which  are  to  be  found  in  his  typical  experiences.     In  this  way, 
we  can  hope  to  obtain,  in  the  first  place,  a  tolerably  accurate 
knowledge  of  the  general  process  of  judgment  for  each  ob- 
server, and,  in  the  second  place,  an  account  of  the  one  or  more 
particular  features  which  have  been  prominent  in  each  single 
decision.' 

y  lOseoftbcmoftt  iatCTMtltig  tbinga  wbicb  appeared  In  our  reports 
wu  the  teiideucy  of  the  oliservers  to  specialUe  upon  boui«  p&rticular 
tsirosprcdve  fcKtutc  iluring  c-nch  titting.  Thus,  to  take  «  single  at- 
■mplc,  .Ogives  tier  nUcntioii  on  oue  ilayquile  excluBively  to  vi<tuali- 
cktion,  ou  kuothcr  to  t<:ui[icKtuie  asaociations,  on  «  thirtl  to  the 
nature  of  ibe  {amiliorit}'  (eel.  This  tcnJency  reminds  ns  of  the  r<a«li- 
nCM  with  whi«h  the  ob*«rv«T«  pick  up  suggEHtions  as  to  the  prolinble 
content  of  the  iaiit;ni«nt  eanMJousneas  ( first  srttck,  414).  Thi«  em- 
phaaiBnpoa  certain  phases  during  certain  groups  of  tuts  mnst  be  fully 
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Perhaps  w«  may  simplify  the  consideratioQ  of  th«  reaction-^ 
cousdousncss,  if,  while  recognizing  the  truly  unlrwkcd  for  com — 
plexity  of  its  structure,  «,-(■  attempt  to  outline  some  of  the  maiis 
directions  id  which  iudiviUual  variatious  may  be  expected. 

I.  As  we  have  already  puinled  out.  the  attempt  to  restrain 
the  expectation  error  may  be  successful  or  unsuccessful,  nor- 
cat!  wc  predict,  even  iu  the  case  of  a  single  obserter.  kept 
under  constaut  objective  conditions,  that  the  outcome  will  be 
uniformly  in  favor  of  cither  tendency. 

II.  Some  ub^rvers  have  a  distinct  emotional  preference  in 
regard  to  the  direction  of  V,  i.  e.,  they  prefer  to  listen  to  a. 
rising,  or  to  a  fallini;,  variable  .stimulus. 

III.  The  attention  may  be  directed  (n)  uniformly  npon  the 
imaf^c  of  N,  (*)  onifonnly  towards  V,  either  (i)  directly  upon 
V  itself,  or  (2)  indireclly  upon  V  by  the  use  of  an  anttcipa- 
tory,  changing  image,'  {c)  alternately  upon  the  image  and 
upon  V,  either  ( t )  by  a  iieries  of  rapid  altcratioas,  or  (a)  by  a 
single  shift  to  V  near  equality. 

IV'.  The  basis  of  the  decision  may  be  (a)  tonal,  in  terms  of 
(i)  equality,  (2)  familiarity,  {3)  some  change  in  V,  (i)  visual 
or  v]»ual-motor,  (r)  an  inference  in  terms  of  the  elapsed  time. 

V.  The  reaction  movement  may  be  (o)  entirely  automatic, 
or  (i)  an  occa-sional  .source  of  distractiou. 

VI.  There  may  bu  pMs&itile  cunlrasls  with  preceding  tests. 
If,  to  the^e  possible  varialioiiit. we  add  Ibe  existing  variations 

iu  the  individual  capacity  to  attend  to  the  stimulus  and  to  retain 
the  memory  ima^  which  our  preceding  tests  have  brought  to 
light,  as  well  as  the  variations  in  the  sen.sible  discrimination  of 
onr  observers,  we  shall  be  prepared  to  find  large  mean  vartaF^ 
tions  in  the  numerical  results  and  noticeable  points  of  difieiv 
ence  iu  the  introspective  verdicts. 

Oissewer  M. 

M  prefers  to  have  V  'settle.'     Once  there  was  a  cariooSl 

illogical  experience.     V  rose  and  went  past  equality  without' 
at  any  time  pnssing  through   equality.     The   reaction  was  too 
soon;  apparently  expectation  was  excessively  strong. 

The  usual  melhod  0/ dtcUwn  is  to  hold  the  image  as  long  as 
possible,   then  to  turn  the  attention  to  V  (which  is,  by  this 

rcflliied  in  the  interprrtRtion  of  tlie  introspection,  awl  not  too  cnre- 
leasly  Bscribcil  to  the  abiecuvc  couditious  of  the  scries  in  use  at  tbc 
time.  Uorrovcr,  we  think  it  likely  llitit  ibia  eiuTt  of  '  ttnto-sugi^cttioti,' 
if  ibnt  term  mny  be  used,  may  lca4  Uic  observer  to  occBsioaal  bits  of 
faulty  iutroepcctioii.  Thu)i,  during  one  of  her  '  teiupeiAturc  days,'  S 
gave  the  foMowtug  rBther  <io«btfnl  east:  "  [raise  tiot  ^ery  good.  The 
eleetflf^  liKbt*  went  on  jaat  before  t)ie  te«t:  peemt  ki  if  they  m&de  me 
feel  wa,rmcr,  nad  therelufc  Khnrpcd  my  irosgc." 
'See  under  ohserrer  Wh,  pp,  237-8. 
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near  equality),  The  reaction  occurs  wheo  V.  by  bccora- 
ixag  (subjectively)  more  intense  and  "bigger."  sigualizes  ibe 
xxiatcbing- point,  or  wli«a,  as  u  re»uU  of  rapid  cooipari&onfi, 
Xijcre  is  an  auditory  or  a  visual  '  match.'  As  in  the  tests  of 
I*art.»;  I  and  II,  Afs  experience  is  suffused  with  lively  visual 
and  visual-motor  imagery  which  is  often  of  assistance  in  the 
decision. 

The  movement  0/ naeiioH  is  apt  to  demand  conscions  atten- 
tion. 

These  points  are  illustrated  by  the  following  introspective 
e^'idcncc:  "Followed  V  down  with  my  eyes  in  my  imagina- 
tion. Compared  V  with  N  twice  at  intervals,  then  two  very 
qnick  ones  when  it  got  near."  "  Held  image  till  V  got  near, 
then  made  two  comparisons,"  "  The  series  of  auditory  com- 
parisons is  pronotiiiced  in  the  form  of  a  series  of  verbal  judg- 
ments.—' too  high.'  ■  too  high."  '  high,'  '  there. V  seems 

to  a^vell  out  and  get  more  intense  at  the  point  of  equality,  and 
this  helps  the  judgment      This  is  ver>'  comforting;  reminds  me 
of  the  appurcnt  spread  of  the  EEstbesiometric  compass  when  it 
comes  to  a  more  sensitive  area."     "  N  on  a  plane  by  my  eyes. 
V  moved  up  vertically  till  it  coincided."    "  N  was  like  a  cater- 
pillar, fuzzy,  yet  too  small  in  the  middle,  a  thin  thing,  and 
very  hard  to  remember.     When  V  got  fuzzy  and  thin  and  re* 
mored  the  image,  I  reacted."     "  Lost  the  image  finally,  so 
attended  to  V  which  recalled  N  at  the  time  of  the  reaction." 
"  Hate  the  bell;  it  laughs  at  yon  when  you  are  wrong."  "  Fre- 
quently have  to  think  of  the  button  at  the  reaction,  and  this  is 
I      felt  Co  be  a  confusion  and  a  bother." 


m     than 


Observer  B. 

S  prefers  to  have  V  move  down;  it  is  easier  to  react  then 
than  when  V  moves  np.  In  the  latter  case,  there  is  more 
strain  and  nervousness,  greater  expectation,  and  3  change  from 
the  n.<iua1  tnetbod  of  judgment,  much  attention  being  given  to 
the  image. 

T\\e  Viixi9\  method  0/ deeision  is  to  give  full  attention  to  V, 
the  image  being  present,  if  at  all,  only  feebly  in  the  back- 
groond.  "  I  attend  only  to  V,  not  comparing  it  at  all  with  N. 
The  image  is  hardly  ever  present  in  the  reaction consciunsne-ss, 
tod  not  Usually  present  at  all  after  V  sounds."  There  may  be, 
w  we  saw  iu  Part  I,  an  attempt  to  use  the  image  in  unusually 
difficult  cases.  "  I  react  by  attending  to  V  and  watching  for 
a  feeling  or  coloring  of  the  tone  which  means  equality.  If  this 
seems  too  difficnlt,  I  pull  up  the  image  for  comparison,  bat  it 
\i  Ter>-  confining  to  tty  to  hold  the  image  and  attend  to  V  at 
the  same  time." 

The  amount  of  D  at  which  V  starts  exercises  a  strong  influ- 
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etice  upon  the  reaction  coasciousness  of  B.     Very  (requedtl; 

the  actual  movement  of  reaction  is  entirely  determined  by  tbi 
means,  in  other  cases  its  approximnte  time  only.     Thus  if  D  i^ 
large,  expectation  may  be  increased  or  a  sodden  caution    b^ 
born.     "  Wasu't  quite  there,  but  felt  it  ought  to  be,  perhapi^ 
from  a  previous  estimate  of  D.  so  I  reacted."     "At  wide  D's. 
I  often  now  make  a  distinct  efibrl  to  wait."     "As  soon  as  V 
sounds,  I  determine  about  bow  long  it  will  take  to  get  back." 
"Not   much   D.    so    I  thought  'it  won't  take  long  to  get 
there.'  "     "A  wide  D  demands  too  much  strain  of  the  at< 
tentiou;  sometimes,  however,  it  makes  me  caatious  and   I  go 
slower. ' ' 

This  observer,  though  very  musical  and  generally  recogniz- 
ing the  position  of  V  at  once,  had  several  peculiar  expcrienocf 
with  the  movemenl  of  V.  "  Went  up  too  fast  at  last;  a  sudden  ' 
jump  made  V  really  too  high  at  the  decision."  '*  V  stanedat 
or  near  eqtiality.  At  any  rate,  it  never  was  equal  to  N  at  any 
time  save  possibly  at  the  start."  "  V  started  right  on  N,  I  am 
positive."  With  one  test  (D=  — ii.a  vibs.)  nine  triala  were 
necessary  before  B  interpreted  the  conditions  correctly;  eight 
times  it  was  reported  that  V  began  at  N,  or  below  N,  and  went 
lower  yet.  Finally  B  announced  in  despair  "  I  'm  all  oiixed 
up;  I  believe  you  are  playing  tricks  with  me." 

Expeeialion  and  the  time  faeior.  The  persistence  with  which 
the  expectation  error  appeared  in  the  case  of  B,  and  the  rather 
sinking  fact  that  this  error  increased  as  D  iucreased  by  nearly 
the  satne  amount,  led  to  the  suspicion  that  B  was  reacting  al- 
most entirely  in  terms  of  time;  that,  for  some  reason  not  clearly 
obvious,  the  movement  of  reaction  took  place  at  practically  the 
same  time  after  the  sounding  ofV,  ootwithstauding  the  three 
very  different  values  of  D  in  use.' 

A  series  of  '  puzzle-tests  '  (  Vexirvirsvtkc)  was  accordingly 
planned  to  discover  whether  B  was  influenced  by  some 
'  babitual-lime'  tendency,  analogous  to  an  '  optimal-time'  in> 
Quence.  In  these  tests  variations  were  tried  in  the  amount 
of  D  (using  o,  5.9,  9.8.  15,4  and  19.6  vibs.  in  place  of  the 
usual  values),  and  in  the  direction  of  V,  which  was  kept  at 
zero,  or  moved  away  from  N,  etc. ,  etc.  The  regular  time-inter- 
val, 10  seconds,  was  employed.  Not  until  eight  such  tests 
bad  been  given  did  B  suspect  anything  unusual.  She  thea 
exclaimed:  "that  tone  went  the  wrong  way,  though  1  first 
thought  it  was  moving  up.  !  'm  afraid  you  arc  trying  to  trick 
me."  This  is  a  very  forcible  itlustratiou  of  the  confide 
which  the  routine  of  a  long  continued  experiment  will  inspire,^ 

'  Tb«  altemBtiTe  ezplanatioo  i«  that  the  expeclKtion  error  incra 
anifortnly  with  IncrMiae  o(  D. 


r 

9b    hat 


DISC&IMIN&TION  OP  CLANGS  AND  TONES.  233 


habitaated  was  B  to  the  method  of  procedure  that  eight 
>tiz£lc-tests  were  required  to  shake  this  confidence.    Iii  several 
»f  tbe  tesi«i  the  unusual  coiicliiioas  produced  curious  illusions; 
Llttis  V  was  given  ^=i^:  B  lencLed  after  3, 5  aecoads,  giving  as  her 
report. — '"  V  higher,  ran  down.     Reaction  possibly  too  soon, 
&tit  very  good.  I  can  always  tell  that  CO-'"     The';e  tests  were 
continued  until  25  were  given.     After  the  eighth,  ^became 
rnore  cautious;  at  the   i7tb  slie  concluded  thai   new  ra/w  of 
chau£e  were  being  used.     There  still  remaine<l  a  surprising 
amount  of  confusion  as  to  the  position,  but  more  especially  as 
XO  the  direction  of  V,    Thus,  V  was  once  started  11. 3  vibs.  be- 
low N  and  then  hwcnd  ax.  the  usual  rate,  after  nearly  15  sec- 
onds.. B  reacted  when  V  was  31.8  vibs.  below  N  or  20.6  vibs. 
^low  the  starting-point  of  V.     According  to  the  report.  "V 
at  first  went  up;  then  it  seemed  to  get  more  piercing,  and  for  a 
loug  time  I  couldn't  tell  which  way  it  went.     Finally  it  got 
aildcr  and  nearly  like  N,  but  tbe  judgmeDt  was  probably  ■ 
little  low." 

If  we  compute  the  length  of  time  Irom  the  sounding  of  V  to 
the  moTcmcut  of  reaction,  we  6nd,  for  the  three  values  of  D 
used  in  tbe  regular  tests,  1.  t..  for  8.4.  it. 2  and  14.0  vtbs.  re- 
spectively, the  following  periods  In  seconds. — '  2. 46,  3.58  and 
3. 1 8.  If  now  we  compute  the  corresponding  values  for  the  new 
D"b  used  in  the  puzzle-tests,  we  find  for  5.6  and  g.8  vibs.  the 
Tftlaes  3.84  and  3.70  seconds  respectively.'  The  averaRe  for 
these  5  D's  is  3  35  ±  .43  seconds.  Tlii-S  result  is  confirmatory 
of  our  hypothesis  of  an  '  habitual-time. '  It  may  be  worth  while 
to  recall  here  tbe  test  mentioned  above  in  which  ^reacted  tea 
V^N  after  3.6  seconds.  We  conclude,  from  these  indications, 
that  B  is  influenced  by  a  ver>'  strong  tendency  lo  react  at 
about  three  and  a  half  seconds  aft:er  the  .sounding  of  V.*     This 

^Cf,  Stem,  Ver^ttlertntus^tuStisuttf,  94;  Seashore,  Sittdia  from  the 
VaU  Psyek.  Lab.,  ni,  1895.  39  »■ 

*Tt)«»c  vbIucs  do  not  corr«spouiI  witli  tlioM  f^ivcu  iii  Table  VII  be- 
cattM  tb«T  art  ibe  averaue  for  tbvsc  tvsts  only  wUicb  were  uftde  ttefore 
the  pniile -testa  had  made  B  more  cnutioiia. 

*Tbe  remaining  puzile  D's,  15.4  snd  t^.6  vibs.,  vere  8f>  anutunlly 
]stg«  thnt  it  i«  too  much  (0  esppct  that  the  elspscil-time  iuflucnce 
•koald  mmlce  ilaeU  felt  without  resirietion.  Their  ralnea,  5.03  and  5.90 
■cconds,  are  accortlingly  omitted. 

*  Despite  the  diflrrencwi  in  the  conditions,  it  «eem§  quite  probable 
that  This  iaflDCDCC  is  akin,  if  not  identical  with.  Stern's  'opiimsl- 
titoc.*  At  any  rate  bla  timea  (3.3.  3.9,  ^,7  secontla)  are  curiously  like 
thoM  obtained  by  nit,  and  the  atntement  of  the  law  (p.  ijfi)  miebt 
«i]nally  well  apply  to  obacrrcr  B:  "  Wciid  jctunod  cincn  Vcriiader- 
anK»reix  atctie  beobachlct  and  den  WahrDebmtivgutugetiblick  sribit 
iJeatttelleu  a^>n.  10  tritt  uni  etna  vier  Recundcn  bertim  cine  kriti'ehe 

Ht  eratcT  Ordnnng  ein.  Die  Aufmerkttamkt^il  1st  aul's  hncliaie  gc- 
teigert,  ilie  Erwertong  dHingt  znr  BntU'^uiis.  nnd  dan  atiKchlieMc-Dd* 
7neU  wird,  wcnu  ligcnd  mttglicb,  gefallt:  liierbei   tat  dann  die  ob- 
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tendency  makes  itaelf  felt  almost  entirely  in  tests  in  which 
is  phis.'  Very  likely  this  is  correlated  with  the  preference  abov« 
mentioned  for  a  descending  variable  because  c^  the  case  o 
jadgnieni  then.  The  'ease,'  we  think,  is  due  to  the  control  ex- 
ercised by  this  unconscious  '  time-release '  (actor. 

Observer  S. 

One  of  the  most  prominent  features  in  S's  introspection  i^as~ 

the  %dentifi<aiwn  of  N  by  the  use  of  several  different  categories. ^ 

This  seemti  to  be  partly  »  relic  of  the  procedure  with  right  and.^E 
wroDK  cases*  (each  N  being,  as  xoon  as  beard,  compared  with-^c: 

the  N  of  the  preceding  test),  and  partly  a  desire  to  gain  a  feel 

ing  of  order  and  security  in  the  work  by  arranging  a  schema  of^ 
the  staudards  in  u.se,  S  thought  at  Grst  that  there  were  six  or  ' 
seven,  later  three  or  four  standards.  These  appeal  to  her  as 
differing  from  each  other  not  only  auditorily,  but  in  tempera- 
ture* and  si7.e,  and  occasionally  in  other  respecLs,  personal 
chttraoteristics,  etc.  "  N  places  itself  in  my  scale  auditorily, 
visuiilly  and  in  regard  to  its  temperature,  and  remaius  placed 
there  throughout  the  test.  The  warmcM  N  is  comfortably 
wann,  more  than  lukewarm;  the  coldest  is  just  like  pleasantly 
cool  water,  this  being  the  lowest  tone  used.  Some  tones  are 
masculine,  others  (generally  the  higher  ones)  feminine." 
* '  Could  not  place  this  N  in  mv  series,  and  this  bothered  me  as  it 
xivcs  me  confidtuce  to  get  N  put  readily  into  my  scheme  of 
idenlifi  cation." 

Though,  as  might  be  expected,  this  process  of  identiBcation 
was  not  always  successful,  the  assignment  was  more  often  than 
not  correct.  There  is  uo  question  but  that  the  contribution 
supplied  by  the  other  sense  deparluients  is  the  essential  basis 
of  this  process.  ^S  knows  that  a  given  N"  is  a  cool  one  before 
she  knows  that  it  is  (relatively)  low  in  pitch.  Here  we  have 
a  striking  illustration  of  an  unusual  and  unlooked-for  means 
for  the  recognition  of  the  impressions  of  one  sense  department 
in  terms  of  another.  It  seems  quite  unreasonable,  logically. 
but  not,  after  all,  so  unreasonable  psychologically,  for,  as  we 
have  already  pointed  out,  S  has  a  poor  auditor)'  dtscrimina- 
tioo,  but  a  very  sitouk  affective  reaction  to  tones.  It  is  this 
afifeclive  supplement  which  catches  the  altentiou ,  therefore,  and 
which  gives  individuality  to  the  various  standards. 

The  same  prominence  of  visual  factors  which  characterized 
S%  experiences   previously  appeared    here  again   with  even 


loctive  GiOmc.  welche  die  VeraiuIcrtinK  in  jcnerZeit  erlaogt  hat,  inner- 
balb  wcilcr  GrciiMD  irrelcToni." 

■  The  &Kuic»  iuttt  given  all  rcler  to  a.  dcsccadiag  vKriablc  tone. 

'</.  especially  4,3?  (6)  o(  th«  first  article. 

*Cf.  firat  article,  4k>,  438,  437,  451. 
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distiactness  than  before.     We  have  said  that  N  seemed 
fc  &  ccTtaiD  visual  size  and  place.     V  invariably  evokes  s 
[more  pronounced  visaalization,   usually  described  as  "a 
Fy>  Sray  round  thing  moving  up  or  down  and  mukins  a 
las  it  goeK.     '*  I  watch  the  moving  end  or  knob.     N  is  a 
JRT  round  8tationar>-  ^btng  at  the  left  of  V.    I  seem  to  stay 
fK  V  ^de  and  look  towards  the  image  on  the  left.     When 
es  down  it  drops  vertically,  hut  when  it  goes  up,  it  al- 
,  moves  wbhquely  out  away  from  me  at  an  angle  of  abuut 
ijprecs."     The  vi.>jual  phenomena  thus  described  are  not  so 
e  as  determining  agents  in  the  reaction  consciousness  as 
I  which  seri'c  to  identify  N.     Here  they  are.  as  5  puts  it, 
ET  the  expression  of  the  auditory  relations  between  V  and  N. 
le  actual  decision  is  usually  either  ( i )  the  result  of  a  series 
ditory  comparisons  (the  attention  being  for  the  most  part 
[,  and  jumping  over  lo  the  image  for  a  moment^,  or  (3) 
result  of  some  modi6cation  of  V.     It  is  noticeable  that  the 
r  type  of  decision   Ijecamc  more  prominent  as  the  work 
ressed,  less  and  less  importance  being  attached  to   the  im- 
This  is  entirely  in  accordance  with  what  we  have  already 
occasion  to  mention  so  frequently, — that  the  process  of 
It-comparison  is  used  in  cases  of  difficulty  when  the  direct 
lod  is.  for  any  reason,  not  available.     The  niodificatioii  of 
lay  be  an  auditory  swelling,  as  in  the  case  of  the  ob.>terver 
lut  oncner  it  takes  the  form  of  some  organic  or  aflcctivc  re- 
\st.     "  Reaction  based  this  time  upon  a  certain  individual- 
nbich  appeared  in  one  place  io  V, — something  auditory 
laps."  "  When  I  reacted.  V  '  stood  out.'  was  '  my  tone.'  " 
:  tiroes,  at  the  moment  of  reaction  I  s^s  a  whitish  convex 
g  which  appeals  to  me  as  something  graspable;  the  rest  of 
tope  is  not  thus  graspable."     (j)  A  thiid,  somewhat  less 
BCBi,  basis  for  the  decision  is  the  experience  of  a  sudden 
^y  £lew  or  tcarmth.     We  may  suppose  that  this  is  a  con- 
lent  of  the  organic  reaction  which  forms  the  essence  of  the 
»d  of  familiarity'  or  'quality  of  knowness'  for  thi.s  ob- 
cr.  but  tike  many  constituents  which  enter  into  rapid  and 
plex  mental  processes,  its  presence  is  only  distiucily  made 
in  occasional    introspectiuus  when    the   conditions   favor 
lysis.     It  is  credible,  too,  that  S,  who  experiences  strong 
Irtively  colored   associations  of  temperature   with    tones. 
Bid,  on  that  very  account,  be  the  obfier\'er  to  analyse  out 
particular  feature  of  the  fomiharity  fee)  most  successfully. 
the  other  hand,  S  herself  says  that  the  warmth  which 
cs  with    recognition  is  quite  distinct  from  that  which  is 
fbed  to  tones.     The  former  is  experienced  in  other    cases 
in  the  recognition  of  tones;  it  comes,  for  example,  when 
point  of  an  argument  in  a  lecture  becomes  .suddenly  clear. 
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The  similarity  of  this  case  to  the  recognitory  coosdousiicss  in 
our  tests  is  not  very  difficult  to  perceive. 

Tliere  retiiaios  to  be  meutioncd.  iu  the  case  of  S.  a  strong 
preference  for  a  rising  V.  "It  is  pleaitsnt  to  have  V  grow 
Strong  and  big,  depressing  to  feel  it  sink."  One  may  accord- 
ingly explain  the  overeat imation  error  as  due  to  an  unconscious 
prolongation  of  the  pleasurable  movement  of  rising  variables, 
or  to  ati  unconscious  premature  checking  of  the  depressing 
movement  of  descending  variables. 

It  has  already  betu  mentioned  that  S,  owing  to  a  poor  sen- 
sible discrimination,  had.  at  times,  difficulty  in  perceiving  the 
position  of  V sx  once,  especially  with  ibe  smallest  D.  Fre- 
quently the  actual  uioveoicut  of  the  totie  supplied  the  desired 
knowledge.  In  nine  out  of  36  tests,  buwcver.  5'  carried  out  the 
tests  completely  and  then  reported  that  V  moved  in  the  opposite 
direction  to  that  actually  execntcd.  These  tests  were  given 
again  (being  interspersed  in  a  regular  series)  until  correctly 
interpreted.  A  single  repetition  was  sufficient  in  six  cases, 
three  or  four  in  the  others.  In  five  cases,  D  was  8.4  vtbs., 
in  two  cases,  ii.a,  in  two  cases,  14.0.  These  rather  anom- 
alous results  raise  an  interesting  point.  How  are  we  to 
interpret  the  quantitative  value  of  5's  tests,  especially  ber 
estimate  of  equality,  when,  to  take  one  example,  V  was  de- 
scending from  14.0  vibs. ,  and  S  reported:  "V  went  up.  a 
good  swelling  tone;  judgment  of  recognition  V '  A  more  bc^w- 
less  confusion  of  the  objective  conditions  could  scarcely  be  im- 
agined in  view  of  the  long  practice  S  had  had.  We  are  still, 
however,  ready  to  assert  that  the  reaction  might  qaite  well 
have  indicated  a  real  recognition  of  the  merging  of  a  difTerence 
into  an  equality.  The  results  of  5's  pnzzle-tests  show  how 
easily  the  direction  of  a  movement  of  a  continuously  changing 
tone  may  be  mistaken.  It  has.  again,  often  been  asserted,  and 
our  prtrvious  results  have  everywhere  confirmed  the  assertion, 
that  diEference  is  more  readily  noted  than  the  direction  of  the 
difference.  Finally,  we  have  shown  how  dependent  Soften  is 
upon  supplementary  contributions  from  otlier  modalities  for 
her  perception  of  tonal  relations.  The  introspective  evidence 
points  clearly  tu  the  influence  of  these  contributions  in  produc- 
ing many  of  the  confusions.  If  a  tone  seems  to  be  '  swelling,' 
or  is  visualized  in  the  wrong  position,  this  is  enough  to  over- 
ride the  direct  perception  of  iis  auditory  relations.  5"  herself 
says;  "  I  think  I  am  too  much  influenced  at  times  by  my  vis- 
ualizations." We  may  conclude,  then,  that  in  the  case  of.S', 
some  one  of  a  number  of  extraneous  factors  causes  a  misappre- 
hension of  the  proper  place  o(  V:  this  influence  is  so  strong 
that,  coupled  with  the  general  difficulty  of  perceiving  the 
direction,  it  overrides  the  objective  conditions.     However,  5 
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Icnows  that  V  is  difiereut  from  N,  aud  makes  a  satisfactory  re- 
action when  it  reaches  equality. 

S  noied  occasionally  a  short  but  distinct  interval  between 
"fclic  formation  of  the  decision  and  the  pressing  of  the  reaction 


Observer  Wh. 


The 


^:bange<l 


method  of  dcdsion  in  xhe  case  of  Wh.  although  it 
he  tests  progressed,  was  throiighout  much  more 
sxctnsively  auditory  than  that  of  the  other  observers.  At  first 
there  was  a  series  of  auditory  comparisons.  But  verj*  soon 
^romperison  was  given  up,  although  the  auditory  image  was 
still  maintained  by  eflTort  during  the  time- interval,  and,  as  loug 
as  F>ossible  durtug  the  sounding  of  V.' 

The  common  method  pursued  by  Wh  is  thus  that  in  which  the 
Jodgmeut  is  auditory- motor  (or  auditor}'},  the  attention  being 
licid  upon  the  image  with  all  po^thlc  persistence,  not  altema- 
ling  between  the  image  and  N,  but  merely  waiting  for  ooiuci- 
<lence.  When,  however,  D  is  large,  there  are  what  Wh  calls 
occcasioual  '  looks  '  at  V  (not  comparisons  or  '  balancings,'  but 
brief  shifts  of  the  atlention).*  "  I  image  the  ideal  tone  a.<i  soon 
as  V  sounds  and  keep  this  ideal  in  mind  somehow,  but  toward 
the  end  my  attention  "  flops  over  '  to  V.  and  \  comedown  with 
it  to  the  place  (1.  e.,  N)  from  which  I  had  jumped  to  it. 
The  'flopping  over"  has  a  distinct  motor  feel  about  it." 
"  Once  I  tried  so  hard  to  think  the  image  that  I  did  n't  attend 
to  V  at  all,  so  that  the  decision  was  very  uncertain.  Found 
DO  equality  point  at  all."  "  [  still  hold  to  the  image,  but  it 
seems  s  place  in  space  to  get  to  quite  as  much  as  an  auditory 
<IuaUty,  for  the  tonal  image  is  not  distinctly  present-" 

The  second  chief  method  used  by  Wk  is  a  peculiar  one,  for 
the  attention  is  not  directly  upon  either  the  imag«  or  V^i 
fact,  there  cannot  be  said  to  be  any  image  in  use,  in  so  far  as 
we  mean  by  the  image  a  representation  of  N.  As  V  moves 
along  by  a  series  of  slumps  or  slurs  (descending  or  ascend- 
ing V  respectively),  Wh  at  each  stage  imagines  what  the  next 
stage  is  to  be.  Perhaps  an  introspective  report  will  make  this 
clearer.     "  I  attend  in  a  way  to  V,  yet  I  am,  so  to  speak,  go- 


*Hatnral1y,  as  we  baveBcen  in  thecascof  tfae  other  obur vers,  when 
V  ]cet*  >o  near  N  that  it  becomes  a  source  of  confusion  to  tlie  image, 
Ibc  atieiilioi),  comp«llrrl  hr  the  insistence  of  (be  saunilitifi  toue  in 
coDirmAl  10  tbc  nstucal  fecbtcncss  of  the  image,  is  very  apt  to  go  over 
to  the  variable  au<l  belicbt  tbcic  until  the  rcattion.  As  ilic  teats  con. 
tlDued,  tbc  apatial  cbaractcriiitics  ol  the  imaK^  tKCanie  of  taore  itu- 
pofftancc,  and  the  image  f  we  use  the  terra  fur  whatcTcr  is  held  ia  coa- 
icieuBn««a  to  r*pTMicnt  N )  lost  utuch  of  its  aiiditor}'  nature. 

'In  dtatinction.  for  ckflmple,  fromthc  procedoM  of  M Vd  pasaing  a 
lerles  of  verbal  judgmenta. 
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ing  ahead  of  it  auditorily  snd  coaxing  it  along;  mentaHy  hear*. 
iog  it  take  its  course  from  differeuce  to  equality  just  in  advaoct 
of  the  tone  itself.  When  V  has  completed  tbc  path  1  thus 
made  for  it,  I  react." 

Finally,  ffA  uses  occasionally  the  method  already  mctitioTwd' 
of  relying  solely  upon  kome  change  in  the  (subjective)  nature 
of  V  or  upon  the  appearance  of  some  familiarity  feel.  This  form 
of  decision  is  not  used  by  this  observer  save  when  other  meanai 
fail.  "  Distinct  swelling  of  V  at  the  right  place."  "  No  image, 
at  V,  so  attended  to  V  to  sec  when  it  got  familiar.  At  a  cer-. 
tain  area  it  aroused  a  '  familiarity  tag  '  and  the  reaction,  t  'm 
not  at  all  sure  of  this  sort,  rather  have  some  idea  of  the  place 
of  N  in  mind  all  the  time."  "  When  D  is  very  large,  I  some- , 
times  lose  my  image-place  entirely  and  have  to  go  by  the: 
familiarity  feel."  I 

The  amttunl  0/ D  did  not  exerciae  over  IVk  so  great  an  infla-l 
ence  as  upon  the  other  observers  (especially  S).  Occasionally, , 
of  course,  a  wide  D  iocreaaed  the  tendency  to  premature  reac* 
tion:  ''  nig  D:  had  a  strong  expectation  which  made  the  rate 
of  V  surprisingly  slow."  More  frequently  quite  the  reverse 
effect  appears;  "  Pleased  with  wide  O.  for  then  there  is  plenty 
of  time.     I  can  be  cslm  and  uiake  the  reaction  coolly.'* 

The  iaflueoce  of  U  as  a  determinant  of  the  reaction  by  a.' 
computation  of  the  time  necessary  (/'.  t.,  quite  apart  from  its 
ittSuence  upon  expectation)  seems  not  very  strong  with  W*. 
While  cases  appear  like  those  of  observer  .^.  there  are  many 
others  in  which  the  estimate  of  the  siie  of  D,  instead  of  deter- 
mining the  moment  of  the  reaction,  is  itself  revised  by  the  to- 
fluence  of  the  other  factors  in  the  judgment  consciousness.  "  I 
thought  the  D  was  small,  but  the  tone  -was  some  time  in  reach* 
ing  equality,  so  (as  I  kuow  this  means  a  wide  D)  concluded 
t  was  mistaken  in  my  first  thought. " 

The  movetneitt  of  reaetion  "  seems  now  to  be  fixed,  united 
with  Nt  in  such  a  way  that  whenever  V  reaches  N,  the  reac*' 
tion  '  goes  o£E,'  usually  quite  automatically."  "  Just  before  V 
gets  to  equality,  I  put  my  finger  on  the  key,  my  arm  mtiscles 
set  fc>r  the  movement,  and  feel  in  general  a  very  pleasant  an* 
ticipation  of  making  the  reaction.  It  is  a  sort  of  '  hitting  the 
nail  on  the  bead '  feeling,  or  like  chopping  a  ruaniug  rope  at, 
some  fixed  point." 

Srries  3. 

This  series  consists  of  36  tests  for  each  observer,  identical 
with  those  of  Series  i,  save  that  the  time-interval  is  40] 
seconds.  I 

The  guantilative  results  are  extremely  irregular,  so  much  so 
that  it  is  useless  to  present  them  in  tabular  form  for  extended 
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^Mmparison  with  those  of  the  other  series.  It  will  suffice  to 
jwint  out,  for  example,  that  in  five  out  of  24  cases  the  expec- 
latiou  error  disappears,  that  there  is.  m  the  remaiDing  cases, 
aao  sign  of  any  relation  between  this  error  and  the  size  of  D, 
that  the  mean  variations  {except  for  S)  are  oniformly  larger 
4han  before,  that  the  estimation  value  of  N  is  not  constant  in 
aign  for  any  observer  Csave  for  B  who  underestimates  with  all 
three  values  of  D). 

The  cause  of  this  rather  unsatisfactory  outcome  from  the 
•quantitative  point  of  view  is  not  far  to  seek.  It  is  due  10  the 
fact  that,  to  the  natural  difficulties  of  the  continuous  change 
method  which  we  have  just  discussed  in  detail,  there  Is  added 
the  di£6culty  of  the  long  time-interval. 

The  qualitalive  reports  are  quite  as  irregular  and  quite  as 
difficult  to  put  into  tabular  fonji  as  the  quantitative.  To  begin 
with,  the  ohacrvers  differ  very  much  in  their  use  of  the  audi- 
tory image.  Thus,  in  36  tests.  A/ reported  25  cases  in  which 
the  image  was  present  iii  the  decision  (in  23  of  them  after  hav- 
ing pcrsiatei]  throughout  the  interval),  three  iu  which  it  was  not 
present,  and  eight  unclassified;  B.  on  the  contrary,  reported  ouly 
10  cases  with  the  image  and  13  without  it,  while  the  remain- 
iug  13.  in  which  this  point  was  not  explicitly  settled,  proba- 
bly belong  to  the  latter  type.  ^  make;  use  of  her  visual  im- 
ages quite  frequently;  Wh  reacted  with  an  auditory  image  16 
times,  without  any  13  times. 

Despite  these  variations,  the  following  general  propositions 
may  be  laid  down,  (1)  Owing  tn  the  long  practice  now  at- 
lahied.  the  auditory  image  can  be  held  somewhat  better  thau 
ddriug  Series  3  of  Part  2.  (2)  The  presence  of  the  image  (even 
if  the  auditor)'  core  is  lacking)  affords  greater  assurance  in  the 
reaction.  (3)  It  is  helpful  to  have  the  image  persist  in  some 
form  until  V  starts,  even  if  it  does  not  enter  consciousness 
again;  to  hav«  in  mind  a  definite  place  for  N  when  V  begins, 
because  recourse  is  thus  had  to  a  decision  based  on  the  amount 
of  D,  (4)  It  is,  however,  possible  to  make  an  objectively  sat- 
isfactory reaction  when  the  image  has  been  permanently  lost 
before  V  sounds.  Such  reactions  arc  most  frequent  for  observers 
/f  and  Wli.  ^  finds  Ihem  subjectively  sati-sfactory,  IfA  much 
less  so.  The  actual  basis  of  the  decision  of  this  type  varies.  If 
the  recognition  seems  rather  hopeless,  the  obser^'er  is  apt  to 
catch  at  the  .slightest  indication  of  equality.  "  Image  enltrely 
gone,  yet  knew  V  started  below.  This  time,  however.  I  had 
neither  a  tone  nor  a  place  in  mind  forV  to  reach.  So  I  watched 
V  to  get  a  familiarity,  but  reaction  was  really  largely  due  to  a 
feeling  that  V  had  gone  ou  long  enough  "  (  Wh).  "  The  famil- 
iarity feel  seems  to  be  something  bodily  which  comes  on  gradu- 
ally and  finally  engtilfs  me"  (ti^A).  "  Sometimes  the  visualized 
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'^Starts  or  not,  the  fact  that  its  pitch  (and  also,  as  a  rule,  the 
"^i^rious  organic  sets  and  other  associative  sup  piemen  tings)  has 
'^^een  sjaduolly  raised  in  the  endeavor  to  maintain  it  as  vividly 
^■nd  clearly  as  possible,  brings  it  about  that  the  '  level '  repre- 
^seatiog  the  place  of  the  standard  has  been  altered  at  V.     Put- 
'ftiug:  the  matter  iu  another  way.  thenuconscious,  gradual  sharp- 
S  og  of  the  image  during,  say,  30  seconds,  will  affect  the  identi- 
fication of  V  at  the  40th  second,  even  if  the  auditory  image  has 
creased  to  be  consciously  present,    "  Image  absolutely  gone,  but 
~V  immediately  aroused  a  verbal  '  high,'  and  was  felt  to  be  so 
Siigb.   I  knew  at  once  approximately  rcAirr^- the  image  must  have 
"fcecn,  though  I  did  n't  hear  the  image  sound  again  *'  (  IW), 

In  connection  with  the  gradual  fading  of  the  image  and  the 
difficulty  of  maintaining  it  in  serviceable  condition   for  the  40 
seconds  interval,  there  should  be  noted  a  very  frequently  re- 
ported phenomenon,  that  of  the  arMrary  afUralhn  or  displac4- 
■snmt  of  Ike  auditory  image}     Apparently  the  auditory  image 
Is  not  always  the  determinative  feature  of  the  complex  which 
stands  for  N  during  the  Interval.     The  observer  .<iometirae3 
<»ntrols  the  tonal  image  by  reference  to  some  other  material  as 
a  basis.     This  scrutiny  of  the  image  is  clearly  illustrated  in  the 
ensuing  qaoiatiuns.  "  Two  images  during  the  interval.    Knew 
tbe  higher  was  (he  correct  one,"     "Put  this  image  too  far 
down,  misjudged  it,  so  when  it  insisted  on  raising  itself,  I  had 
to  let  it  do  so."   "  Lost  image  for  awhile;  then  two  came  back, 
distinct  from  each  other,  auditorily  and  spatially.     The  real 
«nc  was  the  upper  one,  but  it  bad  a  tendency  to  fall  down  into 
the  lower  one,  so  that  I  had  to  keep  pushing  it   up.     It  was  a 
Tegular  nightmare,  like  emptying  lakes  with  a  thimble"  (.V). 
"  Changed  my  image  during  interval.     Thought  it  too  high 
and  voluntarily  put  it  down"  {B). 

Finally,  there  is  to  be  mentioned  the  growing  ability  to  reC' 
egnise  and  id(nii/y  (he  three  standards.  We  see  no  reason  to 
correlate  this  specifically  with  the  use  of  the  long  time- inter- 
val: it  may  be  attributed  merely  to  the  growth  of  special  prac- 
tice. Wh,  ptt'aibly  because  his  pre-knowledge  of  the  actual 
conditions  satisfied  his  curiosity  on  the  point,  did  not  develop 
any  system  of  classification,  ,5*  concluded  that  there  were  three 
standards  or  three  groups  of  standards,  perhaps  two  low,  two 
high,  and  one  in  the  middle.  The  lower  standards  were  cold 
and  colorless.  5  could  frequently  identify  the  standard  by 
Weans  of  these  associative  tag.q,  saying — "  That 's  a  cold  one," 
"  That 's  the  warmest  one, "  etc.  This  process  m.ade  the  test 
niore  easy  of  completion:    "Not  a  good  reaction  because  I 
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did  n't  get  N  well  identified  in  my  scheme  of  standards."  <V. 
quite  similarly,  came  to  suppose  thai  there  were  three  groups 
of  standards,  with  about  three  tones  in  each  region.  She  could 
also  frequently  assign  the  siandard  to  these  groups  correctly. 
e.  f.,  "  That  was  cue  of  the  middle  ones,  neither  high  nor  low; 
a  very  ordinary  tone,  hard  to  remember  and  discrimioate. 
Thetie  middle  toues  seem  more  spread  out.  less  graspable." 
"  Sometimes  the  .sounding  of  N  clears  up  a  sort  of  confusion 
which  begins  at  the  '  ready  *  signal  [anxiety  or  curioMiy  about 
N].  It  is  like  a  ray  of  light  coming  through  smoke.  Even 
then,  there  is  a  fraction  of  an  instant  between  bearing  N  us  d 
[Ifftte  and  knowing  it  as  ikis  tone,  a  high  one.  low  one,  etc 
This  identification  is  quite  pleasant.  I  often  feet  like  '  shak- 
lag  hands  '  with  N,  and  saying  "  Ilullo.  there.'  " 

Observer  B,  it  is  perh.-ipK  not  too  much  to  say.  actually  came 
to  have  an  absolute  pitch  mcmon*  for  the  three  standards.  We 
say  "perhaps."  because  the  idculificatiou  was  of  a  peculiar 
sort.  B  did  not  say  that  a  given  <itaitdaTd  was  the  high,  mid- 
dle or  low  one,  although  she  thought  there  were  three  (or 
ibar)  standards,  but  that  a  given  tone  was  the  one  used  in  this 
or  that  test,  usually  recognizing  the  identity  of  standards  in 
successive  tests.  The  accuracy  and  the  posiliveuessof  ^'s  asser- 
tions are  remarkable  t>ccause  of^en  folly  five  minutes  elapMd 
betweeu  the  tests,  and  the  report  of  the  introspection  sufficed 
completely  to  distract  the  attention  from  the  auditor}'  experi- 
ence. Once  B  recognized  V  (instead  of  N,  curiously)  as  ideo- 
tical  with  the  V  of  the  preceding  test,  but  could  not  place  it 
with  certainty  in  iclatiuu  to  its  owu  N.  In  another  instance. 
the  standard  given  in  the  eWenth  test  was  positively  identi- 
fied OS  that  given  in  the  first  test.  B  herself  thinks  this  capac- 
ity is  due  to  the  fact  thai  since  the  identification  is  not  the 
object  of  the  experiment,  she  is  free  from  expectation  aod  from 
the  feelings  ofcoufusion  iucidenl  to  the  task  of  reaction.  Bat 
lit  should  also  be  remembered  that  the  identification  calls  for 
[the  discrimination  of  discrete  tones  only,  that  the  three  stan- 
*dards  arc  14  ^ibs.  apart,  and  that  there  has  been  long  practice 
with  these  same  three  standard? ,  B's  identification  of  a  given 
tone  with  a  certain  other  previously  experienced  may  still  be, 
at  bottom,  a  discrimination  based  upon  an  acquired  absolute 
pitch  memory  of  a  moderate  degree.' 

A  minor  effect  of  the  long  limc-inten-al  is  to  lessen  the  as- 
ntrancf.  "Alter  Vis  'placed'  (higher  or  lower),  I  like  to 
watch  its  movement  for  a  moment  to  get  added  &ecnrit>'."  "  If 
I  have  a  bias  for  a  given  position  of  V,  and  it  turns  out  other- 
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Vise,   my   confideDce  in   the  outcome  of  the   whole  test   is 
Jihaken"  (  WA). 

1                                             Saies  3. 

E      This  scries  is  a  repetition  of  Series  t,  but  by  the  method  of 

kn'ocedure  with  knowledge.  The  subjects  kuew  ttiat  there  were 

Khree  standards,  three  D's,  and  they  were  told  the  direction, 

but  DOt  the  amount,  of  the  D  for  each  test.     The  object  was,  of 

coarse,  to  see  whnt  effect,  especially  upon  the  expectation  error, 

vmwM  result  from  the  previous  knowledge  of  the  direction  of  V. 

Quan/iia/ivt:  Jiesuits. 

TABI.E   VIII. 

io  Smmd  Intent^.    Proctdure  with  Knowtedgt. 

01». 

D 

V.  Ill  N 

m.  T. 

V„  III  N 

m.  T. 

Aver  l.lndl 
<A  Bnoi. 

Bsiinutioii 
Value  of  N. 

M 

8.4 
II. a 
HO 

3-08 

5  35 

6.30 

0.S6 
i.»9 
1. 30 

-1. 91 
-4-37 
-6-55 

•■34 
'IS 
0.9a 

3.99 

4  87 
6.44 

0.06 

005 

—0.14 

a 

8.4 
II. 3 
14.0 

— O-JI 

3SB 

'43 

3.10 

-1-46 
— 2.10 
-383 

0.90 
1.70 
Z.16 

0.78 
a.58 

3-7= 

-D.78 

0.48 

—0.14 

s 

8.4 

11.3 

14 -o 

0.86 
a. 57 
414 

"45 

3.17 

a. 46 

I -13 

— 3 .01 

—1-45 

2.94 
1.60 

S-OI 

0,71 

3.39 

3. So 

0,71 
0.38 
0.93 

Wh 

8.4 
11.9 
14.0 

— o-as 

— O.II 

— o-o8 

t-20 
1.09 

a- 10 

0  33 

— r-4S 
—J  II 

0.36 

T;2 

-^2       H 

— 1.60                ^H 

Table  VIII  shows  the  quantitative  results  of  Series  3.     In           H 
comparing  it  with  Table  VII,  one  must  bear  in  mind  that  the           ^| 
teitit  are  relatively  few  in  number,  that  the  results  are  influenced           ^| 
by  the  increasing  amount  of  practice,  and  that  the  procedure           ^| 
with  knowledge  is  not,  after  all,  very  different  from  that  with-           ^| 
out  knowledge,  for  the  difference  lies  mainly  in  the  acquaintance           ^| 
with  the  coming  position  of  V.     Now,  with  the  short  tirac-in-           ^| 
terral,  as  we  have  pointed  out,  the  observers,  with  the  exception           ^| 
of  .S,  bad  practicallv  nodifBculty  inrecognizingat  once  the  posi-            ^| 
tion  of  V.     In  view  of  these  facts,  it  is  not  surprising  that,  ou           ^| 
the  one  hand,  certain  minor  differeoces  are  observable,  but  that,           ^| 
on  the  other  hand,  the  general  featuresof  Table  VII  are  repeated          ^| 
io  Table  VIII.     We  are,  indeed,  almost  repeating  verbatim  our          ^| 
r6sum6  of  Tabic  VII  when  we  sum  up  Tabic  VIII  by  saying :            ^| 

(1)  With  oue  exception  for  D,  one  exception  for  5  and  four          ^| 
for  Wh,  the  34  values  indicate  ao  error  of  expectation.                      ^| 
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(2)  For  all  observers  the  expectation  error  mcreasea  with . 
increase  of  D. 

(3)  The  mean  Tariations  are  large,  though,  aa  a  rule,  less 
than  in  Table  VII. 

(4)  14^A  constantly  underestimates,  S  constantly  overesti- 
mates. N. 

(5)  All  of  the  obserpers  have  a  lower  average  value  for  the 
estimation  ofN.  i.  e.,  exhibit  a  more  aocutate  reoognitioa. 

The  reduction  of  the  meau  variations  and  the  increased  accn- 
racj"  of  recognition  are,  we  thtnlc.  due  to  the  simple  growth  of 
practice,  not  to  the  procedure  with  knuwiciige.  The  increase  of 
expectation  in  the  case  of  M  is  not  easily  explained.  Possibly 
the  procedure  with  knowledge  engendered  some  carelessness, 
but.  as  will  be  shown  presenttly,  the  contrary  eSect  is  givcu  by 
other  observers. 

Qualitative  RetulU. 

Tkegen/rai  effect  of  the  knowledge  of  the  coming  position  of 
V  is  simply,  as  reported  by  M,  B  and  S,  to  give  a  feeling  of 
security,  lodoaway  with  the  momentary  perplexity  or  attentive 
curiosity  as  to  whether  V  would  be  easily  placed.^'  The  atten- 
tion, toward  the  end  of  the  interval,  can  be  kept  more  com- 
pletely upon  the  image.  There  is  greater  quiet  and  cslmness 
throughout  the  test. 

Curiously  enough.  V  does  not  always  seem  to  start  from  the 
direction  announ<xd.  M  had  one  instance.  ^  three  iastaiKes 
and  S  two,  in  which,  after  'higher'  had  been  designated,  V 
started  from  below  or  at  equality.  In  all  six  cases  the  smallest 
difference  was  in  use. 

A  second  effect,  reported  by  M,  S  and  Wh.  is  the  prescnceof 

an  anticipatory  image  of  V.     Afhad  this  experience  but  once: 

"While  my  image  was  going  on,  I  heard  also  what  was  to  be 

V.  I  thought '  well,  that 's  my  imaginftliou.'  and  tried  to  attend 

only  to  N.     Behold  the  real  V  matched  this  secondar)'  image 

perfectly."     S,  who  says  she  never  hears  a  tone  in  any  test 

which   is  not  vistmli^.ed   ns  a  ^pnt  nr  line  at  a  definite  point  in 

space,  and  that  the  procedure  with  knowledge  makes  this  effect 

clearer  and  more  intense,  very  naturally  visualizes  the  expected 

V,  though  frequently  she  also  hears  it.    '*  In  many  tests,  as  soon 

is  the  operator  says  'plus'  or  'minus,'  I  project  t^'o  spots, 

■ne  in  the  middle  for  N,  one  above  or  below  it  for  V."    "  Dur- 

ag  the  interval  kept  going  visually  from  N  to  a  lower  place, 

iQt  beard  only  N."     "  This  time  had  both  auditory  and  visual 

mage  of  the  coming  V.     I  anticipate  unually  in  about  the  same 

^m,  perhan  t>ccat)»c  »1  never  feeling  this  atudcty  very  keenly,. 

OWd  little  diffcrtace  in  tbis  tegard. 


_^Iace."'  In  the  case  of  H^A  the  nnticipatory  image  is  far  more 
^^romincnt  and  largely  auditory.  "  There  is  a  strong  tendency  to 
ideate  V.  £  actually  hear  another  tone  lower  or  higher  than  N. 
"nrhis  I  usually  try  to  repress  in  part  by  attending  sharply  to  the 
imajjEC  of  K. ' '  This  sentence  is  an  indication  of  an  intercstiagf 
^Sectoftbeknowledge  method.  It  looks  as  if.  for  some  obi>ervers, 
fhti  knowledge  of  the  position  to  be  taken  by  V  might  be  more 
<3i3lracUug  than  hdpful.  It  frees  the  observer's  mind  from 
s&nxiety  as  to  '  placing '  V,  but  it  thrusts  upon  consciousness  an 
<z>bs«ssion  which  is  still  more  bothersome.  S  voices  this  idea 
-^hcn  she  says:  "I  think  that  the  expectation  of  a 'plus' V 
x-aised  the  image  of  N"  both  visually  and  auditorily." 

Series  3  also  gives  us  farther  data  conccriiitig  the  mttkcd  e/ 
^dtcision.    The  points  brought  out  are  to  be  ascribed  to  the  influ- 
ence of  continued  practice  rather  than  to  the  method  with  knowl- 
^Klge  itself.    lu  general,  each  observer's  report  has  become  more 
settled  and  uniform.     There  are  a  larger  percentage  of  tests  in 
^vfaicb  the  same  method  is  described.     At  the  same  time,  the 
diflfcrenccs  between  individual  observers  are  more  clearly  defined. 
Thus  we  find  that  M  never  uses  the  amount  of  D  as  a  basis  for 
<ailculatiug  the  time  ofthe  reaction,  and  that,  with  her.  auditory- 
■vcrhal  judgments  are  very  frequent,  e.  g.,  "Ah  1  "   "There!  " 
••That's  it,"  "Now,"  etc.,  etc.    We  find  that  WM  has  settled 
down  to  a  single  method  which  is  u-scd  constantly  save  wheti 
some  accidental  variation  {fg-,  the  anticipatory  image  just 
tncntiooed)  interrupts  its  course.    This  method  (practically  the 
first  main  method  of  this  observer  in  Series  1)  is  to  attend  with 
all  diligence  to  the  auditory  image  throughout  the  interval. 
"When  V  begins,  the  image  stands  out  sharply  in  contrast,  but 
as  V  continues  the  im.ige  rapidly  dies  out,  so  that  when  V  nears 
equality,  the  attention  goes  over  to  V  and  is  kept  there  till  the 
leaction.     lu  the  case  of  B.  we  find  that  practice  has  induced 
more  caution  ;  she  attends  more  .sharply  to  the  image  daring  the 
inten'sl  (though  still  to  Vwbcn  it  comes)  and  attempts  volon- 
tarily  to  inhibit  premature  reactions,  especially  with  a  large  D. 
On  this  account  the  expectation  is  largely  reduced.     Indeed, 
it  disappears  with  the  smallest  'plus'  D. 

It  is  of  interest  to  note  that,  in  contrast  especially  to  M,  B 
never  thinks  of  V  as  fusing  with  the  image.  It  could  u't  ' '  be- 
cause the  image  Is  in  the  head,  the  toue  outside."  "  T  never 
thought  that  the  tone  conld  have  anything  to  do  with  the  im- 
tgc."      The  reaction  is  entirely  automatic:   "goes  off  when 


'  Vhen  we  bIm  TMd  that  ia  tbe  majority  of  leaU,  D  t»  (ountl  10  be 
"isrprlalDitly  imall."  we  are  led  to  tnrmiselbnt  her  siiticipatrd  posU 
tloa  \\  too  far  away  from  the  nandard,  aud  tliat  tbia  procMs  may  lie  • 
•onrce  of  a  <:onBlanl  crrot  iu  the  reaction*.  thouKb  tbe  quantitative 
Raults  cannoi  be  aaid  to  give  dcfioitc  tadicntiont  of  such  an  influence. 
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fiuniliarity  is  reached."  B  is  ver>-  much  bothered  by  periods 
of  loudness  or  swelliog  in  V;  these  are  noted,  however,  only 
irith  a  descending  V.  During  these  periods  she  is  unable  to 
react  or  to  tell  anything  about  the  place  or  movement  of  V.* 

5  coDtiuues  to  make  occasional  reactions  baited  upon  a  bodily 
glow,  sigiiificftul  of  familiarity.  At  other  times,  there  is  a  "sense 
of  uwncrship:"  That  part  of  V  which  i*  like  the  image  is 
'  mine,"  the  rest  of  it  is  *  foreign."  "  There  are  usually  two 
distinct  tendeDcies  to  react  before  the  finally  successful  tendency. 
These  teudencies  appear  in  a  sort  of  rhythmic  sequence,  and  are 
so  related  that  it  would  be  impossible  to  react  during  the  inter- 
val between  them.  All  this  suRgests  an  optimal  time  factor.  S 
does  not,  however,  make  reacliims  hajwd  upon  the  lap-ise  of  time 
as  determined  by  the  size  of  D.  She  may,  like  Wh,  estimate 
the  size  of  D  erroneously,  but  usually  neglects  this  estimate  if 
V  does  not  reach  equality  at  the  expected  time. 

Series  f. 

Series  4  comprises  36  tests  with  a  time-interval  of  10  seconds, 
tbe  image  being  eliminated,  so  far  as  possible,  by  distraction  set 
up  by  odors.  This  ^^eries  is,  therefnre,  comparable  to  Series  i 
of  this  Part  and  to  Scries  4  of  Part  II.' 
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The  effect!  of  diiir<uti»n. 

(j)  On  th€  image.  The  results  of  distraction,  are,  in  general, 
similar  to  those  recorded  in  Part  II,  although  the  continuous 
change  method  produces  some  individual  variations  not  obser\'ed 
before.  These  variatioas.  which  are  correlated  with  the  in(fi- 
vidual  variations  in  the  method  of  decision,  are  all  due.  at  bot- 
tom, to  the  continual  sounding  of  V.  To  be  more  explicit :  in 
Part  II  distraction  was  employed  with  discrete  tones  ;  if  dis- 
traction was  complete  during  the  interval,  the  judgment  was 
usually  made  without  the  appearance  of  the  image.  In  the 
present  series,  from  six  to  ten  seconds  intervene  after  Che  ces- 
sation of  the  distraction  befure  the  time  for  the  decision  arrives. 
During  this  period  the  image  may  very  well  assert  itself,  even 
if  it  has  been  successfully  repressed  during  the  time-interval 
proper.  The  possibility  of  this  recall  has  been  foreshadowed 
by  our  pre\-ious  citations  of  cases  in  which  the  sounding  of  V 
"revived"  the  image,  or  caused  it  to  "stand  out  in  contrast." 

In  Table  IX  data  are  supplied  showing  the  outcome  of  disr 
traction  as  regards  this  point  of  Che  suppression  of  the  image. 

>Tliisphenciiiciioi)  Is  eutlicly  suVtcctirc.   5h«da  few  inch  instnocc* 
witl>  aDoaccniling  V.  Wh  wna  never  b«ib« ted.  TbeoticTcti  tuoveipeutia 
pitch,  previoualv  diicuMcd,  is  quite  ltiil«pen<leiit  o[  tlita  intea<ive  ' 
riation. 

■See  first  article,  4S5>6,  (or  (n* 
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•'sin  Table  VI,  four  possible  types  of  distraction  aicrecogaized: 

''^,  (a),  the  total  disAppearauce  of  the  image.  (6),  monientary 

J^appearance  once  (or  twice)  during  the  ten  seconds  without 

f^'Og  present  tbereaftcT,  (e),  a  similar  momcntaij'  reappeaiance 

Bering  the  inlcn-al  with  a  persistence  into  V.  or  another  rcap- 

/"carance  durioR  V.  and  (rf)  an  appearance  at  the  first  sounding 

^'^  V  or  duiiug  its  course.     Tht:  fifth  coluntu  gives  the  sum  of 

fbc  first  two  columns. 

TA.BUB   IX. 

77kf  tffttt  of  Dislraetion.    (j6  casts  /or  each  obsfrver.) 


«=>*>«.. 

None 

Momentatily 
iD  Interval 

In  Interral 

knd  Mt  V 

At  or  after 
Vonly 

Not  rt  V 

■3 

17 
'7 

ID 

9 
3 
S 

4 

lO 

5 

o 

» 

4 

it 

93 

TotaJ. 

Bo 

»7 

16 

31 

107 

■Hrom  Ibis  Table,  in  comparison  with  Table  VI  of  Part  II.  the 
t<en<lencies  just  discussed  are  easily  apparent :  thus  Wit,  just  as 
IsefoTC,  attained  complete  distraction  in  17  cases,  but.  whereas 
before  there  were  17  instances  of  type  *,  and  none  of  type  c,  the 
\attcr  type  is  now  twice  as  frequent  as  the  former,  while  typerf 
is  doubled.   Again,  observer  S,  althuugb  repoitiog  more  instan- 
ces of  complete  distraction,  has  twice  as  many  of  type  d.      All 
these  caaes  show  clearly  this  tendency  of  the  auditory  image  to 
tnalce  its  appearance  at  or  during  V  under  the  conditions  of  the 
continuous  change  method. 

But  this  tendeucy  may  be  modified  or  entirely  suppressed  in 
the  case  of  an  observer  who  is  not  in  the  habit  of  using  the  im- 
kge  as  a  basis  for  the  reaction.     Thus  the  striking  fact,  that, 
fcff  B,  the  image  wa.s  never  present  at  all  during  V.  is  explica- 
tile  because,  in  the  first  place.  B  probably  never  attends  as  keen- 
ly to  the  image  as  do  the  other  observers;  and,  in  the  second 
phoe.  odors  readily  attract  her  attention,  so  that  a  high  degree 
of  distraction  is  easily  produced  during  the  time- interval.    This 
■winced  by  the  759f  of  cases  under  type  a.     And,  finally,  B 
~c»BOl,  as  a  rule,  make  use  of  the  image  in  the  decision,   Hence 
'^  the  image  is  absent  at  the  beginning  of  V,  B  naturally 
**?'•■*  the  method  of  decision  in  which  the  attention  is  directed 
"*'.>'  lo  V  and  the  reaction  conditioned  upon  the  arousal  of 
^P«>'nibal  of  familiarity. 
'z^'^**  liibits  neither  the  tendency  of  S  and  IVh,  nor  the  con- 
3'  c>tie  of  B.  but  the  figures  in  her  case  clascly  correspond 
'^able  yj.     It  should  be  borne  in  mind  that  when 
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ime  toget  adjttsted  to  V  which  I  uevcr  recognize  immediately." 
'  Took  one  second  to  know  V  was  going  up  and  then  got  it  from 
be  movement.  Took  a  long  time  lo  forget  the  smell "  (,S). 
'Complete  dutractioii.    Took  one  and  one-half  seconds  to  know 

(4)  Ott  Ihe  method  0/  decision.  In  out  discussion  of  the  effects  of 
istraction  apoii  the  iraage.  we  have  alrtady  foreshadowed  its 
ffects  apon  the  method  of  decision.  In  general,  we  inny  ssy 
lat  coroplele  didtraction  compels  those  ohsen-ers  who  formerly 
lade  use  of  the  ioisge  to  resort  to  the  other  chief  method,  that 
Tailcuding  to  V  and  reacting  to  famiUarity  of  some  sort.  Now, 
lace  S  uatuially  ustd  this  method^  her  iiitroapection  may  be 
ismissed  herewith,  as  bringing  out  nothing  essenti.illy  new. 
y  shows  the  correlation  clearly;  with  complete  distraction  she 
ttends  to  V  'initil  N  seems  to  be  sounding  agnin."  "Fine 
istraction;  no  image;  matched  where  N  was."  If.  on  the 
Iber  band,  the  ima^e  is  clearly  present  during  V,  it  liecomes 
he  object  of  attention  and  is  used  as  a  standard.  There  is.  too, 
sort  of  intermediate  type.  "  If  I  have  the  image  at  all  during 
be  iutcrval,  I  am  half-way  ready  for  V." 

WA.  who  uniformly  used  the  image  whenever  pt)&sib]e,  pre- 
etited,  as  we  saw,  two  tnain  types  of  distraction,  viz  :  a  add  e. 
Ii»  method  of  decision  consequently  was  of  two  distinct  .sorts, 
auch  akin  to  ihoseof  j1/,buteven  moreclearlydeinarcated.asthe 
bllowinc;  instances  will  show.  Type  a.  "  Complete  distraction, 
/  placea  by  its  owu  movement ;  uo  idea  of  pitch  or  place  of  N, 
leaction  at»olnte  guess-work,  touched  off  by  the  mere.<!t  trace 
jf  TcactabUnce. "  "Knew  V  at  once  as  lower,  but  had  no  idea 
l^rap  rnvth  lower."'  "Reaction  came  as  a  sort  of  despair." 
Tfpe  e:  "  If  the  image  has  been  present  at  any  moment  during 
the  time-ioterval,  it  is  uiure  apt  to  emerge  during  V.  Even  if 
not,  it  at  any  rate  .seems  to  "fix  "  N.  so  that  the  reaction  is  much 
Knorc  ca-sily  and  confidently  made."  "  Image  back  a  moment 
about  Ihe  middle  of  the  interval  and  also  at  V.  so  that  it  gave 
K  basis  ivr  the  reaction."  Between  these  two  main  types  there 
fcw,  as  with  observer  M,  intermediate  varieties  which  are  inter- 
Wtiiig'  from  the  hght  the>*  throw  upon  the  others;  e.  g.,  "  Dis- 
bactioa  good,  though  possibly  the  image  was  on  the  verge  of 
Kappearauce  once.  Judgment  uncertain,  but  less  so  than  in 
loine.  Had  general  idea  (auditory- verbal)  'wide  D,'  but  no 
Gticrcte  iciea  as  to  how  wide  this  one  was."     Here  one  may 


t**  ■atxie  report  i«  often  given  by  *.     Tlieie  cnficsare  inBtmctire 
'^*        _^fed  t»  Bimilnr  jn«Unc«ti  in  Ihe  dlacrvte  experiments  when 

■"*  ^^jin  liny  ■tn''<l«"l-     Note  Ihat  there  sucli  lcn«wJad({e  suffiied 
wr     *  ^(tcccssful  jwdgtneni;  herr  it  is  o(  ti<j  avail  in  dettrmiuing 

Tod*'^j  j.eftctiou,  lor  the  flow  mmh  i»  all  important. 
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suppofic  that  tbe  faint  Fe-cstablishmmt  of  N  was  sufficient 
arouse  the  geueral  idea  "  wide  D,"  but  not  sufficient  to  reti. 
N  and  V  more  d«Goitely.     Tbe  assurance  is  likewise  of  an  il 
tenncdiate  grade. 

When  distraction  is  complete,  S  often  cberacterizes  her  rew 
tion  as  "wild,"  "vafcuc,"  "quite  in  the  air,"  etc.  In  sue 
cases  the  reaciion  is  determined  by  siome  vague  feeling  of  faint 
iarity  :  "V  siandsout  visually."  But  frequently,  perhaps  in  tfc 
majority  of  these  cases.  5"  has  a  visual-spatial  idea  of  the  placet 
V  in  relation  to  N;  ^.  ^..  "  Image  not  present  at  all,  but  I  had 
general  eatimalJon  :  let  \'  go  about  so  for, — half  way  down  or  I 
the  middle  of  the  screen  where  N  is  put. " '  ' '  Reacted  to  vagt 
idea  of  place."  "  Have  a  va^e  feeling  of  the  amount  of  D. 
Least  frequent  is  a  type  of  decision  similar  to  that  of  j1/.  "Tl 
to  see  a  clue  to  tbe  image  in  each  '  tone '  of  V."  Thi*  is.  < 
course,  in  cootrasl  to  bcr  general  methodof  keeping  the  image! 
attention  and  trying  to  find  .something  like  it  in  V.  Occasional! 
J? entirely  fails  to  react,  but  simply  exclaims:  "  I  doti't  Icncr 
anything  about  it." 

(S)  On  ihf  asntrance.  DiKtractiun,  like  a  loug  time-interva 
les3«os  assurance.*  Thi.t  w  especially  true  for  observers  ..V  an 
Wk.  B,  who  makes  little  use  of  the  image  generally,  is  alfl 
less  certain  under  distraction.  Wk.  is  the  more  uncertain,  tb 
greater  the  distraction,  yet  "  nooc  of  these  results  are  quite  i 
satisfactory  as  if  there  was  nu  odor  at  «11  to  distract."  "  Tb 
image  in  tbe  continuous  change  experiments  is  so  useful  to  in 
tbatunywcakcningof  it  makes  the  decision  less  assured,"  Ver 
many  of  the  reactions  which  seem  mostdoulxful  to  the  observe 
arc  relatively  accurate  objectively;  in  other  words,  assuranc 
and  accur;icy  do  not  vary  iu  common.  Good  reactions  are  mad^ 
not  only  when  tbe  observer  pronounces  them  definitely  bad,  bv 
also  when  tbe  observer  is  ' '  utterly  at  sea  "  and  knows  nothta 
about  the  reaction.  The  explanation  of  this  will  appear  in 
moment. 

(tf)  On  i/u  quaHliiaiive  results.  In  -Table  X  will  be  fbna 
tbe  quantitative  results  for  Series  4.  The  effects  of  distractJod 
as  we  have  already  intimated,  vary  with  the  obs€n.*er. 

Let  us  fiist  take  the  results  fur  observer  B,  who.  it  will  b 
remembered,  was  relatively  little  affected  by  distraction  becatis 
her  normal  method  of  dedaion  involved  attention  to  V  will 
little  or  nu  attempt  to  relate  it  deGnitely  with  the  image.  He 
results  in  the  present  Table  are  practically  identical  with  thoa 

'To  m>k«  thiB  intelligible,  ii  HhoulJ  be  espluacd  th»l  .SbtibitaBll 
Mt  with  her  Hght  ear  iowar<]  the  •onicc  of  aouad,  cod  bcncc  f&ciag  tb 
cwdboanl  acrwn  (first  article,  41?)  spon  wbicb  she  projected  her  tI) 
nalisattous  ai  tbe  tones. 

*(y,  first  article,  4S<^ 
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TablB  X. 
fa  Seamdi  InUrvat,  mith  Dislt-aetion. 


obs. 

D 

V.  Ill  N 

m.  V. 

V„  III  N 

m.  T. 

AvFt  Uniil 

Ustiiniillav 
V«lu»  of  N. 

M 

8.4 

11. a 
14.0 

0.04 

i.*4 

1-37 

—2.06 
—4.38 

1-37 

I -12 

3.71 

i.ao 

0.50 
2-79 

— 1.30 

014 

—1.50 

S 

8.4 
II. a 
14.0 

1  90 

3-53 
4.48 

1.18 

1.^5 

—'■93 
— S  33 
— 6,41 

1.85 
0.53 
0.87 

1.9a 
3-43 
5  45 

— o-oa 
o-to 

-0.97 

s 

8.4 
It. a 
14 -o 

—3.44 

-3-3< 

0.5J 

1.30 

0-73 

5-88 
0.38 

1.76 

a. 01 
2.69 

4-16 
3-» 
0.40 

I.J2 

—0.16 

0.13 

Wh 

8.4 

II-3 
14.0 

—1.88 
o.iS 
0.14 

1.40 
0.93 
t.o& 

— o.a> 

0.30 

2.37 

3. 16 

o.as 
0.17 

o.aB 
0.03 
017 

of  Table  VII.  save  that  the  size  of  the  expectation  error  is 
slightly  reduced.'  This  general  reduction  maybe  due  either 
(l)  to  a  slight  caution,  bom  of  practice,  or  (2)  to  the  slight 
'  gap, '  above  mentioued,  between  the  odor  consciousness  and 
the  tone  oonsciousoess. 

The  results  for  -S  and  Wh  are  likewise  correlated  directly 
with  \vhat  the  introspection  had  indicated  as  the  effects  of  dis- 
traction. Both  ofthe.se  observers  felt  keeulj'  the  loss  of  the 
image  (  Wh  of  the  auditory  image.  .S  of  the  auditor}*  image  and 
of  the  opportmiity  to  identify  N  visually  and  otherwise),  and 
it  is  reasonable  to  stippone  that  its  Ios.s  minimized  the  expecta* 
tioD  error,  for  if  there  is  not  in  consciousness  a  certain  definite 
[dace  which  V  is  expected  to  reach,  there  is  au  absence  of 
material  for  expectation.'  This  factor  is,  now,  supplemented 
by  the  influence  of  the  '  gap,'  which  is  of  longer  duration  for 
5^ and  Wk  thao  for  B.  Finally,  ,5"  and  Wk,  iu  their  coofusioa 
at  the  loss  of  the  standard,  turn  to  V  for  some  indication  of 
familiarity,  and  are  apt  to  wait  too  long  in  this  effort  to  gaia 

•The  redactioD  wa»,  011  the  whole,  more  apparent  with  a  descend  lug 
variable  (]UJtl  wh^  canaot  be  ataled),  so  that  the  esilmation  value  of  N 
hu  changed  its  m^n  with  the  Mmalleat  and  the  UrgMt  D.  Bui  this 
change  is  iDfij^nificaut;  the  value*  have  actually  chauged  but  HtLle, 
Bod  ar«,  all  of  th«m,  less  thau  oue  vibration  in  amount. 

*  It  may  be  objected  that  B  ousht.  on  this  line  of  ar{;um«nt,  to  ahow 
no  expecUlioD  error.  But  ^  adople<:l  her  method  ol  decisioti  quite 
nfltnrally.  wherraK  Sand  Wh\a  the  present  aeries  are  thrown  upon 
tbia  method  which  is  foreign  to  their  natural  procedure.  Moreover  B, 
■a  we  have  explained  at  sonic  leugth,  is  luflueuced  by  an  habitual- 
line  factor  which  prodncea  an  expectation  error. 
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"some  cine  to  N."  Whether  these  three  are  the  essential  or  the 
sole  factom  involved,  the  fact  that  the  expectation  error  is  very 
materially  broken  up  is  very  patent  from  the  Table.  Note  es- 
pecially the  r<\*erMl  of  the  sign  of  the  error  ia  6ve  out  of  six 
cases  for  S.  &iv\  half  the  cases  for  IVA,  and,  more  slriiciog  yet, 
the  complete  reversal  of  the  rale  that  the  average  limit  of  error 
increases  a:*  D  increases. 

/I/,  as  might  again  l>c  predicted  from  the  introspection,  oc- 
ciipie?;:  ao  intermediatt.-  position  bL'twevn  B  on  the  one  hand 
and  .^  and  IVA  on  the  other.  There  is  a  single  change  of  sign 
and  the  progression  of  the  average  limit  of  error  is  partially 
destroyed. 

Rksuug  OF  Part  III. 

In  Part  III  we  Lave  continued  our  examination  of  the  prob- 
lem set  forth  in  the  title,  giving  special  attention,  however,  to 
the  second  phase  of  the  question,  i.  t.,  to  the  structural  analy- 
sis of  the  cnnscimi^ncss  present  in  the  functions  of  diacrimina- 
ttun  and  recognitiou. 

All  the  experiments  of  Part  III  were  made  by  what  we  may 
term  the  method  of  reaction  or  the  method  of  continuous 
change;  its  e»jentiftl  feature  was  the  use  of  e  continootisly 
sounding  variable  which  moved  from  above  or  from  below  the 
standard  toward  ibis  standard  at  a  uniform  rate  until  arrested  by 
the  observer  at  subjective  equality.  Four  series  were  con- 
ducted: Scries  i.  ten  seconds  timc-iutcr\'al,  ima^c  held;  Series 
2,  40  seconds  inien-al,  image  held;  Series  3,  ten  seconds  inter- 
val, procedure  with  knowledge,  image  held;  Scries  4,  tea  sec- 
ronds  interval,  image  laptring  vitb  the  aid  of  artiiicial  distrac- 
tion. 

The  quantitative  results  of  these  four  series  arc  best  gleaned 
from  Tables  Vll  to  X. 

The  qualitative  results  (largely  gained  from  the  introspection) 
ere  given  betow  in  general  outline.  It  should  be  understood 
that,  owing  lo  the  extremdy  individual  character  of  the  treat- 
ment of  the  results  (a  character  which  it  has  been  the  aim  of 
this  thesis  to  exploit),  .such  a  summary  Ls  at  best  merely  a  very 
rough  outline  of  the  more  striking  facts  which  are  common  to 
most  of  the  obsen'ers.  The  individual  variations  which  have 
been  di!>cus.scd  at  length  iu  the  text  are.  in  our  opinion,  p^- 
chologically  even  more  important  than  any  utimber  of  generali- 
zations. 

(i)    Some  observers  are  able  to  classify  and  identify  the 
idards  in  use  by  auditory-v-erbal,  visual  and  other  associa- 
'tive  supplementing.    This  process  is  apparently  helpful  In  the 
reaction. 

(2)  Tbe  variable  tone  seems  to  move  toward  N  by  stages 
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which  may  be  re^lar  or  irregular.  The  movement  is  fre- 
quently visualized,  and  observers  have  distinct  emotional 
preferences,  some  for  an  ascending,  some  for  a  descending,  tone. 
The  direction  of  movement  is  frequently  misiuterpretcd,  and 
illusory  movements  appear  even  during  the  procedure  with 
knowledge. 

(3)  The  metliod  and  basis  of  the  decision  is  distinctly  au  in- 
dividual uiattiT;  we  may,  however,  dislingniah  certain  types. 
Tbc  attention  may  be  directed  (i^  upun  the  image,  (z)  upon 
the  variable,  or  (3)  allernaiely  upon  the  image  and  the 
variable,  (i)  When  the  attention  is  upon  the  image,  the 
decision  rcsnlts  from  the  appearance  in  the  variable  of  a 
tone  (or  visual  sulistitnte)  which  '  matches '  the  image.  (2) 
When  the  attention  is  upon  the  variable,  the  decision  results 
(a)  from  the  appearance  of  some  tone  or  '  place'  in  the  vari- 
able which  resembles  the  standard  (whether  the  image  is  re- 
called or  not).  C^)  from  some  suVijcclivc  change  in  the  inten- 
sity, timbre  or  movement  of  the  variable,  or  (r)  from  some 
change  felt  in  the  obsen-er's  body  which  is  indicative  of  famil- 
rarity.  (3)  Attention  nf  the  alternating  type,  in  so  far  as  it 
involv&t  a  .scries  of  auditor^*  comparisons  between  the  image 
and  the  variable,  is  prcwnt  only  in  the  early  tests  before  the 
obwrvers  attain  practice:  a  form  of  alternating  attention  not 
involving  comparison  (a  single  sbift  from  the  image  to  tbe 
variable  when  near  equality)  is  also  used  by  some  observers 
occasionally.  Still  other  decisions  are  the  result  of  an  infer- 
ence, biu^-d  upon  the  size  of  D,  as  to  the  time  required  to  reach 
equiiliiy.  Finally,  some  decisions  are  not  recognitions  at  all, 
but  mere  guesses  >iet  off  without  regard  to  tbe  actual  tonal  re- 
lations. 

(4)  The  movement  of  reaction  (finger-key)  becomes  atito- 
natic  for  all  observers,  though  much  sooner  for  some  than  for 
others. 

(5)  After  the  reaction  there  is  beard  a  distinct  additional 
movement  of  the  variable  which  we  have  termed  the  '  after- 
ttnc;'  some  observers  make  use  of  this  to  evalnate  their  reac- 
tions. 

(6)  There  is  a  strong  teridenc>-  to  react  too  soon;  in  other 
words,  an  error  of  expectation.  This  is  fostered  by  several  cou- 
tributor>-  factors,  but  poitially  counteracted  with  varj-ing  success 
by  Conscious  attempts  at  restraint. 

(7)  Ivxpectation  increases  as  D  increases,  save  for  some  ob- 
servers when  under  di-straction. 

(8)  No  obs«r\-er  can  say  definitely  that  a  given  reaction  Is 
exacUy  roirect.  Reactions  possess  merely  a  varying  degree  of 
satisfaction.  There  is  an  area,  rather  than  a  point,  of  equality. 

(9)  Procedure  with  knowledge  of  the  position  of  the  coming 
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vatiable  has  lUtle  effect  upon  the  quantitative  results.  It 
merely  gives  a  seusc  oJ'sccurit>'  to  those  observers  who  had  oc- 
casional difficulty  in  apprehending  at  once  the  posjtiuu  of  the 
variable.  On  the  other  hand,  there  is  a  tendency  to  be  ob* 
sessed  by  an  anticipatoo'  image  of  the  variable, — a  tendency 
wbtcli  may  be  a  source  of  fionie  distnrbance. 

(lo)  The  long  time-interval  produces  irregular  quantitative 
results,  owing  largely  ti.i  its  deleterious  effect  upou  the  image. 

It  is  helpful  to  have  the  image  persist  in  some  form  through 
the  interval,  so  that  the  amount  of  D  at  least  may  be  used  as  a 
basis  for  the  reaction:  but  it  is  possible  to  make  objectively 
saiisfactorj-  reactions  when  the  image  has  been  permanently 
lost  before  the  sounding  of  the  variable.  Such  decisions  are 
usually  based  upon  'familiarity  feels."  and  are  subjectively 
quite  unsatisfactorj'  to  observers  accustomed  to  the  use  of  the 
image.  Difficulties  in  the  apprehension  of  the  position  and 
tnoveiuent  of  the  variable,  ^vhicb  are  increased  by  the  long 
time-interval,  con6rm  a  previous  asserttou  that  there  is  a  ten- 
dency to  sharp  the  image  with  long  times. 

(ii)  Distraction  by  odcirs  is  successful  in  the  majority  ol  in- 
stances, though  observers  Uhing  the  image  in  the  decision  are 
more  apt,  with  the  continuou>i  cliaiige  method,  to  have  the  im- 
age in  consciousness  during  the  decision.  Distraction  inter- 
feres wilh  the  process  of  identifying  the  standard,  and  renders 
the  apprehension  of  the  position  of  the  variable  more  difficult; 
there  is  a  distinct  gap  between  the  odor  eonficiousness  and  the 
tone  consciousness.  Complete  distraction  compels  all  observen> 
to  attend  to  the  variable  and  lo  react  without  reference  to  ani 
image.  All  observers  have  less  assurance.  Those  addicted  to 
the  use  of  the  image  no  longer  exhibit  an  expectation  error. 

(ts)  Practice  les.sens  the  mean  variation,  and  unifies  the 
course  of  the  reaction  consciousness  of  each  observer,  though, 
at  the  same  time,  Individual  differences  are  accentuated. 

(133  The  method  of  reaction,  since  it  calls,  so  to  speak,  for 
a  '  quamitatiw  '  as  well  as  a  *  qualitative  '  discrimination,  leac 
to  certain  results  quite  different  from  tho.se  of  the  tests  1 
discrete  tones.  Most  important  is  the  fact  tliat  observers  who 
excelled  in  the  discrimination  of  discrete  tones  without  the  use 
of  the  auditory  image  tiud  the  reaction  to  auditory  equality  is 
mo5t  satisfactorily  accomplished  by  the  keenest  attention  to  the 
standard  and  the  use  of  the  auditory  image  as  a  basis  for  the 
reaction. 
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P  The  tuiscellaaeous  tesU  of  Part  IV  deal  witli  points  raised 
<fluring  tlie  previous  experiments,  especially  those  with  discrete 
stimuli  in  Parts  I  and  II.  Of  these  tests,  thosie  involving  the 
^aaociatiogs  of  color  to  tones  have  atready  been  discussed.* 
There  remain  to  be  nieutioued  the  ptieutiiographic  tests,  the 
<irawin(:[s  of  the  moveinetit  of  continuotis  tones  and  the  chrooo- 
znetric  measuremeuts  of  the  judgment- time. 

The  tracings  of  respiration,  obtained  under  various  conditions 
by    means  of  a  Verdin  pneumograph  and  a  continuous-paper 
TtymoKTaph  driven  noiselessly  by  a  distant  water-motor,  failed 
to  establish  any  very  in^truclive  correlations      The  one  obvi- 
ous result  worthy  of  uicaiiuii  was  that  shallow  and  irregular 
breathing  ensued  whenever  the  attention  was  sharply  concen- 
trated," as,  for  example,  in  the  endeavor  to  bring  back  an  imaj^ 
clearly  just  before  V,  or,  better  yet.  in  the  react  ion -conscious- 
ness, where,  as  we  have  already  pointed  out,  there  was  nearly 
always  visible  excitement  and  a  high  degree  of  expectant  atteo- 

ttion. 
The  drawings  of  the  movemfnt  of  the  variable  tone  used  is 
the  continuous-change  method  were  made  partly  to  eUictdate 
the  geoer.il  nature  of  the  suhjeciive  movement  of  the  variable, 
but  in  particular  to  see  how  far  the  visualizations  reported  by 
_obaer\'er  ^  could  be  objectively  recorded.  At  first,  in  accord- 
with  the  suggestion  of  Stem,'  we  tried  to  register  these 
cements  by  means  of  the  kymograph  alxive  mentioned.  The 
observer  rested  her  wrist  upon  a  smooth  metal  rod  fastened  hor- 
izontally parallel  ta  the  plane  of  the  paper.  A  cardboard  screen, 
in  which  was  cut  a  narrow  slit  the  length  of  the  width  of  the 
paper,  was  then  attached  to  the  apparatus  just  above  the  paper: 
the  object  of  this  screen  was  to  allow  the  obser\*er  to  trace  the 
M  movement  of  the  tone  with  a  pen.  the  point  of  which  wa.s  free 
W  to  mo^'e  to  the  right  or  left  along  the  slit,  while  at  the  same 
time,  the  tracing  was  covered  up  as  fast  as  it  was  made.  A  time- 

I  marker  gave  the  requisite  control.  The  tests  then  proceeded 
ID  the  following  matiner.  When  N  sounded,  5  touched  the 
paper  for  a  moment  to  indicate  the  place  ( visually  and  spatially) 
of  the  standard  ;  when  V  sounded,  .5*  again  placed  the  pen  up. 
*Pirst  article.  43o;  Hlao  tbit/cMma/,  X,  1900,  318. 
*  Cf.  tbc  TcsuUs  lately  ftiuiocd  by  P.  Zouctf  and  £.  Mcumnnti  {mi. 
Sutf.,  XVllI,  1901,  1-113)  «bo  My  ([>.  44)  "  All*  dicRc  Angftben  ■  -  ■  ■ 
ttibj-ea  ludcr  Annabme,  tl>ss  tine  wiUkurhcheConeentr»liOD  der  Auf- 
mcrkiaiokt-li  cine  VerUngKJiniung  ilea  PnUex  uad  cine  Heminun|[  der 
AthRiBDg  b^wirfet." 
'  VeriinileniHgsamffassuHg ,  117. 
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on  tlic  moving  paper  at  the  right  or  left,  for  a '  plus '  or  *  miotis ' 
D  mpcctivcly.  and  thtn  moved  her  hand  in  toward  the  center 
of  the  strip  just  as  V  seemed  tn  her  to  move,  taking  the  pen 
off  when  she  thouRht  V  reached  the  position  (Boditorily  aad 
visually)  talceii  by  N.  This  method  of  procedure  was  at  first 
reported  to  be  quite  natural  and  easy,  though  the  movement 
from  rJKht  to  left  was  less  natural  than  the  oppo^tc  one.  As 
the  experiments  continued,  however,  objections  appeared.  To 
begtu  with,  there  was  so  much  for  the  observer  to  tbiuk  about, 
the  startiug  of  the  machiue,  execution  of  the  drawing,  making 
the  reaction,  etc.,  that  procedure  without  knowledge  of  the 
position  of  the  coming  V  (ahvavs  more  difBcult  for  S)  had  to 
be  given  lip.  Finally  .S"  was  never  sati.sfied  with  the  resulting 
curves  ;  the  ordinates  were  not  commensurate  with  the  actually 
experienced  toual  '  slumps."  so  that  the  curves  represented  little 
but  the  number  and  frequency  of  the  'steps'  taken  by  the  tone. 
Accordingly,  at  the  obsert-er's  suggestion,  the  moving  paper 
device  was  given  up.  In  its  place  the  following  meihi^d  was 
adopted.  With  closed  eyes,  i'  indicated  the  plact:  of  N,  and 
the  siartiug  point  and  entire  movement  of  V,  upon  a  staiiunary 
sheet  of  paper.  The  results  were  entirely  adequate  representa- 
tions of  the  spatial  behavior  of  the  tones. 

It  is  rather  difficult  to  describe  these  drawings  briefly.  To 
begin  with,  N  is  almost  always  identified  as  one  of  a  series  of 
standards,  this  series  consisting  of  six  or  sn'en  round,  grayish 
spots.  The  whole  series  is  not  seen  at  once,  but  merely  the 
two  or  three  spots  in  the  region  of  N.'  But  the  actiul  N  is  not 
only  identiBcd  as  one  of  these  gray  spots;  it  is  always  maoifested 
as  a  horizontal  line  about  three-fourths  of  an  iuch  long,  moving 
from  left  to  right.  The  variable  starts  at  a  point  iu  space  about 
four  incbe^  to  the  right*  and  four  or  five  inches  abov-e  or  below 
the  place  of  the  .itandard.  When  nho\-e,  tt  descends  vertically, 
but  when  below,  it  rises  obliquely  to  the  left.  In  either  case, 
the  movement  is  such  that  the  gray  ball  representing  V  exe- 
cutes a  series  of  curves  with  the  result  that,  on  the  side  toward 
.  I.  e..  on  the  left  (naturally  the  only  visible)  side,  a  gray  rope 
formed,  whose  outline  is  an  index  of  the  number  and  nature 
if  the  slurs  in  the  movement  of  V.  The  actual  number  is  a 
uniform  function  of  the  time  consumed  by  the  n>ne  :  each 
lur  representing  two  seconds,  ^  ff.,  when  D  =  14.0  vibs.  (ten 
suds  necessary  to  reach  equality)  five  slurs  would  be  drawn. 
Finally  it  was  found,  much  to  the  surprise  of  S.  that  the  stop* 


■UV  hnvr  noted  thai  5tlioti|tht,  Kt  first,  tliat  ttiere  w«r«  six  or  •«v«ii, 
Ut«r,  thi««  or  four  ntAiwlArds.  Appnrently,  sh«  finallj-cAinc  to  clft*sify 
eonvctiv  iata  *•  tii);ti,  mHintn  and  low  region,  only  she  tbonglit  tbat 
each  trgion  coniauied  uveral  tones. 

■This  diitAticc  la  more  or  leu  arttitrary;  orCBSiosally  it  »  eh  oner. 
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Ting  point  of  the  tracing  of  V  (subjective  equality)  was  almost 
invariably  exactly  opposite  the  point  at  which  N  had  been 
placed,  this  giving  a  most  striking  cnnfirraauon  of  the  vivid- 
ness asd  disiinctoess  of  the  visualizations,  and  of  Che  readiness 
'vnth  which  they  might  serve  in  the  delerini nation  of  the  reac- 
tion. 

TAt  Tetognilion-iime  in  immediate  judgments.    In  Parts  I  and 
3.1   it  was  clearly  demonstrated  that,  under  the  conditions  of 
otir  experiments  {8  vibs.  D.  with  three  possible  judgments, 
*tc.).  the  variable  stimulus  could  be  recognized  an  the  same  as, 
or  as  higher  or  lower  than,  the  standard,  in  a  very  brief  time 
after  the  sounding  of  the  variable;  this  though  the  time-inter- 
val were  2  or  60  seconds.     The  introspection  bore  out  this  ob- 
servation, for  it  was  evident  that  these  jadgments  were  made 
without  any  process  orconiparisou  between  the  variable  sttmu- 
lu<i  aud  the  image  of  the  standard:  they  could  be  made  when 
-all  trace  of  the  image  was  removed  by  suitable  distraction  dur- 
ing the  interval.  We  termed  these  judgments  immediate,  mean- 
ing that  no  comparison  was  present,  whether  or  not  there  was 
at  tbc  moment  any  trace  of  the  auditory  image  in  conscioiu- 
Dcss.     That,  within  the  judgments  thus  classed  as  immediate, 
there  might  be  dififerences  in  the  actual  rapidity  of  the  decision 
has  been  definitely  stated.'  It  now  remains  lo  be  seen  whether 
these  judgments  are  actually  as  rapid  0.1  the  introspective  re- 
ports indicate,  and  whether  they  are  fast  enough  to  warrant 
the  conclusion  that  it  would  be  impossible  to  have  in  the  con- 
sciousness under  measurement  any  process,  however  fleeting, 
involving  reference  tu  the  image. 

In  order  to  investigate  these  points,  the  following  arrange- 
mentR  were  made.  The  air-cock  of  the  blown  bottle  apparatus 
was  equipped  with  metal  contacts  sucb  that  a  circuit  passing 
by  way  of  a  lip-key  to  a  Hipp  chronoscope  was  completed  as 
90OU  as  the  air-cock  was  opened  far  enough  to  produce  aa 
audible  tone  from  the  bottle.*  Observers  Si,  H  and  Wh  were 
then  practiced  in  the  use  of  the  lip-key  and  the.  at  first 
rather  diflicuU,  task  of  cxpressiug  Iheir  judgments  audibly. 
Advantage  was  taken  incidentally  to  secure  what  we  may  call 
the   '  speaking- times,'  i.  e.,  the  time  necesijary  to  pronounce  the 


'  For  example,  first  article,  3Ai,  3- 

•It  is  10  be  note<l  that  this  orTftnKeinent  Is  open  to  a  sK^ht  error, 
Iot,  in  actttnl  opcratioo.  the  air-gock  is  opened  suddctily  to  its  full  cx- 
tcut  so  that  contact  must  be  tuade  slix^tly  l^^'o'^  l^^  current  of  air 
batt  mithvil  tbronKit  tb«  four  (ect  or  so  of  tube  and  act  tbc  bottle  in 
action-  Thi».  error,  bovr*ver,  is  very  alight.  »nd  the  form  o(  appora- 
lufl  nurd  wiw  the  moat  feasible  nf  several  that  were  tried.  Moreorer, 
tbe  error,  whatever  iia  sJi«  maj  be.  letij^faenB  the  re«ctian-tjiii«.  and 
hence  cannot  be  consirued  as  cuiitributiug  to  the  advautage  of  the  re- 
MlU  (onght. 
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jadgment  words.  '  higher.'  '  lower.'  '  same.'  etc,'  in  response 
to  a  single  isolated  tone,  the  actual  csonditionit  of  the  experi-^ 
ment  thus  bcinK  in  play,  with  the  exception  that  no  standard 
was  given,  and  that  the  time  measured  was,  tberefore.  a  single 
perception -time  instead  of  a  recognition  ■lime. 

The  figures  in  Table  XI  reprtst-nt  introspectively  \-alid  testa 
only,  those  in  which  the  judgments  are  rated  by  the  ohserver. 
as  correct  and  imnicdialc.     From  this  Table  wc  wish  to  niaks 
simply  the  rollowing  points,  both  of  which  are  in  complete  ac- 
cord with  the  intiospcclive  evidence  ahready  given. 

TXBUB  XI.» 

iJitcogmitioH-  TiiM^s.     All  resmih  in  tignta.) 


Oba. 

Cuea 

D  =  +  8 

ID.  V. 

D=o 

m.  V. 

D=— 8 

m.  T. 

*• 

i 

6S7 
407 

46 
48 

849 

*02 

37 

49 

787 
341 

47 
4i 

s 

4 
5 

4&4 
3" 

s 

659 

315 

56 

609 
3«4 

56 
96 

Wk 

8 
6 

7M 
3'7 

101 

3« 

8IS 

3Sf> 

87 
97 

7«^ 
394 

53 

31 

*  For  eacb  observer  ttie  fir«t  line  reprewnti  the  reeo^iHofl-tfmei, 
the  tccond  line  the  niniple  retietioii, 

(i)  The  recognition  of  tonal  equality  or  specific  difTcrence 
can  be  given  verbally  in  aboot  three-quarters  of  a  second. 
Hence,  under  the  couditions  of  our  testa,  judgment  is  complete 
before  the  variable  ceases  to  sound. 

(>)  Difference  and  its  direction  ore  more  quickly  recognized 
than  equality. 

One  is  tempted  to  carry  the  interpretation  of  the  results  still 
farther,  to  show,  <r.  g'.,  that  the  relative  speed  of  judgments  of 
higher  and  lower  in  the  case  of  B  is  in  accord  with  her  intro- 
spective verdict  that  *  higher  '  is  the  easiest  and  quickest  judg>i 
Eocnt,  and  that  it  is  to  be  related  to  the  tendency  to  pass  that 
jtidgment.'  But  the  ca.'ies  are  very  few  in  number  and  the 
suan  variations  are  Inrge,  Even  after  the  preliminary  prac- 
ioe  it  was  rather  curiously  difficult  to  secure  a  satisfactory 
cries;  a  balf-dozeu  tests  were  sometimes  necessary  to  secure  aj 

■The  observer*  li'^  ftrooK  picfercucM  for  the Mxticnlar  word  wt 
:b«y  uMd  for  tli«  ju<lKiiietii,  m>  tliat  it  irmM  thoaxat  bett  not  to  id 
«poB    anlferniity    in    tills    respect:    Bceordlngly  M   n««d  'blfher,* 
■qoal,'  'lower;'    B  'high,'   •  «••  (for  t«me),  'low;' while  m 
Wier.* 'eqn«l,'  ■lower." 
Pir*t  article.  450. 
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I|;1e  entlKly  valid  reault.'  Or  interest,  finally,  are  tbe  times 
fa  few  incidental  judgments  in  which  the  ohsen'cr  was  nn- 
srtain.  The  correlation  of  uncertainty  with  slow  rates  is 
iearly  shown  for  iu  nil  these  instancen  the  times  are  over  one 
■cond. 

The  chronometric  tests,  then,  give  objective  verification  to 

nr  asscrlioi)  that  iniuie<liate  judgments  are  made  so  rapidlyas 

exclude  the  possibility  of  the  process  of  inuge-comparison. 

CHAPTER  m. 

Conclusions  and  Thkorktical  iBflPUCATioNS, 

o  gather  together  all  the  principal  results  of  our  Invcstiga- 
n  into  brief  cumpiiss.  and.  at  the  same  time,  to  allow  each 
tein  its  proper  significance  is  quite  out  of  the  quwtion  Most 
if  the  results  were  obtained  under  specific  conditions,  nii4 
bould  not  be  staled  baldly  without  reference  to  those  condi- 
ions.  The  reader  is  accordingly  referred  to  ihoae  portions  of 
»ur  text  in  which  summaries  and  conclusions  have  already 
leen  gi\'cn:  most  important  are, — for  the  quantitative  rcsolts, 
first  article,  421,  432,  present  article,  223-4,  243-4i  250-1  I  for 
the  qualitative  results,  first  article.  443-6,  448.  45^-6,  present 
wUcIe,  230,  239,  253-4. 

p  While  we  keep  these  specific  conclusions  in  mind,  we  may 
Tmtnrc,  however,  to  discuss  the  ontcorac  of  our  investigation, 
taken  as  a  whole,  upon  the  two  problems  set  forth  in  the  in- 
troduction,— the  nature  of  the  memory  imaee  for  tones,  and 
the  nature  of  the  consciousness  involved  in  the  judgment  or 
decision. 

THB  NATtTRB  AND  COCRSH  OP  THE  IUAG8, 

Id  regard  to  the  nature  and  course  of  the  memory  image  of 
both  clangs  and  toucH.  we  may  conclude  that: 

(i)  The  auditory-  image  is  but  one  part  of  a  complex  struc- 
ture which  represents  the  original  experience,  Put  briefly;  the 
memory  image  of  a  tone  is  not  a  tonal  memory  image;  it  is 
that  and  much  more.  A  tone  is  held  in  memorj*  not  only  as 
an  auditory  quality,  but  also  as  a  definite  quality,  possessing 
marks  which  help  to  identify  it.     These  marks  of  idcuttfica- 


*  Same  ol  tiic  difficulties  are  iudtcatcd  by  the  followiug  qnotations: 
■*  Possibly  oiicaed  lips  tOooo«n."  "S«id  'sauie'  iostwdof  'equ*!.'  " 
"  H«iUt«l  .lightly  for  wwrd."     '■  Con     '       '  •    •  - 

Bwk*  *  qttick   dccisioD."     "Ol>ened 
"Tendency  to  say  'equal,'  then  iaiii  '     _ 

""N««ur<  ol  |utl];nient."  "  '  Equal  ■  ind^tiieutan&turally  neetl  the  ver- 
bal expTcssion  to  '  cap  '  them,  but  '  htgfaer  '  and  '  lower  '  I  knuw-  before 
I  can  speak  the  word.  Not  natnrit]  for  me  10  pat  the  verbal  «ign  ou 
till  later." 


■  ■■a«ia  -sBuie'  laeicsa  or  -equai.  •- 
"  Completely  ntttled:  too  aoxiou*  to 

>ened  lips  before  1  aald  the  word." 
said  '  higher. Slow  judgment." 
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tivcly  between  judpnents  of  identity  and  jodgmcnts  of  differ- 
eoce.  asd,  ftgniii,  between  simple  Judgitieuts  of  difference  with- 
otit  directtou,  and  deSaite  judgmcuts  of  a  differeoct  and  iU 
direction.' 

We  mu<it  further  note  (2)  ihat  the  values  yielded  by  the  reac- 
tioQ  method,  on  account  of  the  peculiar  conditions  which  we 
have  attempted  to  analyze,  cannot  be  compared  olf-hand  with 
those  obtained  by  right  and.  wrong  cases.  We  cannot  ewa 
say  that  the  determiuatiou  of  subjective  equality  in  the  former 
method  t>i  akin  to  the  judgment  of  equality  in  the  latter.  Vet, 
despite  these  radical  dificrcnces,  both  methods  furnish  U3  witb 
data  which  admit  of  unification  in  generalir-ations  as  to  the 
mechanism  of  judgment.' 

The  following  conclusions  summarize  the  evidence  we  have 
obtained  in  regard  to  the  structure  of  the  judgment  coDSCious- 
vta*. 

( I )  The  prcseooe  of  the  auditory  image  is  not  necessar>-  to 
Ihe  recognition  of  either  difference  or  eqaatity.  Judgments 
without  the  slightest  trace  of  cutuparisun  were  ao  frequeut  as 
to  be  the  prevailing  type  for  most  obserA'ers.  Their  existence  is 
attested  by  the  introspection  of  the  observers,  by  the  tests  made 
under  distraction  and  by  the  chtonometrtc  measurement  of  rec- 
ogaition-times. 

(a)  The  auditory  imace  may  be  present  in  the  judgment 
amaciousness,  but  not  itself  an  object  of  attention,  not  serving 
•s  a  basis  for  comparison. 

(a)  Tbi»  is  most  common  in  judgments  of  identity,  when, 
although  the  recognition  is  immediate,  the  variable  tone  seems 
to  re-enforce,  or  Row  into,  the  image.  Two  interesting  ques- 
tions arise  here:  is  the  presence  of  such  an  image  nstful  ? 
Again,  is  it  possible  that  its  absence  is  the  cause  of  the  rapid 

*It  Is  clear  that  this  divlttoii  disreganU  the  lUottnction  Iwlween 
riebtand  wtod^cslw*:  judgttieDts  of  diffprciice  tuight  be  given  with 
oQccUtc  equality,  etc.  But  ibc  errors  liavc  alrtaJj-  lieeii  diitcusKd; 
ior  present  purpoaca  our  iiniiiecliale  abject  it  Kt  ileul  with  the  right 
caaeaooly. 

*It  ma^  potelbly  be  objected  that  tbc  term  'judgment'  cannot  prop- 
erly be  applied  tv  the  rcactioos  of  ibe  continnouv  ehauKc  metUiSd  or 
to  lh«SB*h-lik«  iniiueiliate  aii»vk-«r»  !□  the  cased  dmcrete  tones,  on 
aeeoont  of  their  nimplieity  and  «emi<autosiatic  tinture.  J.  Rnyce 
(Ayrf.  ftT>..  IX.  1907)  seems  to  implv  that  Marbe'*  experiment* 
i^EMferi»iKntfiLfsycholosii(he  Unttrsuthuagen  iiber  dai  Urleit,  Leip- 
zig, 1901)  are  open  tu  th:s  olijection.  lor.  aftc:  itnling  tlial  Mnrlx;  an- 
dertooit  to  iiiTestieitte  the  psychology  of  the  jiidguieni.  be  huts  (  115); 
*'  therefore  it  ir&f  the  expciiDicutet  and  not  the  aubjcct  lu  wiiom  the 
process  that  was  in  be  Httidied  wunl  on."  We  muai,  however,  reinem- 
Dcr  that  miofl  in  full  of  short  caLa,  thnt  mental  procexsc^  follow  psy- 
chological courses  lathcr  than  logical  pattcrug.  The  expLTiutcutalist 
mast  work  at  first  upon  the  aoalyeift  of  comparBtivety  itiiapU  bitti  of 
content;  if.  oar  recommendation  below,  p.  a&8. 
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decline  of  right  cases  for  D=o.  as  time-interval  iacreaws? 
The  fact  of  this  decline  i»  clearly  established:  it  was  found  by 
Auscll  and  Harvrood  and  by  Wolfe.     That  kmg  time-intervals 
seriously  affect  the  auditory  imikge  is  equally  definitely  made 
out.     Let  ns,  then,  consider  (his  question  first. 

Oueiuuslbearin  mind  that  long  tiiiic-iutervals  affect  the  image- 
in  several  different  ways;  its  pitch,  itsdeamess  and  its  intensity, 
all  arc  induenccd.     Now,  though  wc  have  jost  stated  that  the 
image  suffers  least  iu  pitch,  it  is,  uevertheless.  evident  that  a. 
slight  change  just  here  would  be  most  disastrous  to  the  suc- 
cessful executiuD  oi quaiilaiivf  discrimination.     We  have,  as  a 
matter  of  fact,  been  5everal  times  forced  to  take  cognizance  of 
the  tendency  to  sharp  the  image,  and  we  have  shown  definitely' 
that  this  tendency,  as  manifested  by  the  error  of  judging —  in- 
stead of=:  (and  possibly,  also,  that  of  =:instoad  of  -+-,  though 
the  coiiditiouit  are  there  rather  difierenl),  is  markedly  increased 
by  long  time-inter\'als.     In  other  words,  the  effect  of  time- 
ictervnl  upon  right  cases  is  largely  due  to  the  sharping  of  the 
memory  image  (including  both  auditory  and  supplementary 
components)  rather  than  to  its  absence.     Further  discnssion  of 
this  point  wotild,  therefore,  lead  tis  into  the  matter  of  judg- 
ments of  higher  and  lower,  and  tliis  wc  must  defer  to  a  later 
point. 

The  first  question  still    remains: — is  the  auditory  image 
which  is  merely  present  and  not  the  object  of  attention,  at  all 
useful  in  those  judgment.i  of  equality  which  are  arreetf     We 
are  of  the  opinion  that,  on  account  of  its  not  being  a  direct  ob- 
ject of  attention,  the  image  in  these  cases  forms  simply  one 
feature  in  the  '  famiharity  feel.'  which,  as  we  shall  try  tosh 
in  a  moment,  is,  in  part,  characterized  by  the  ready  provoca-' 
bility  of  centrally  excited  sensations.     If  the  particular  pitch 
which  is  recognized  happens,  when  V  sounds,  lo  be  actually  in 
process  of  central  excitation  in  the  form  of  an  auditory  image 
of  the  standard ,  then  the  recognition  is,  iu  all  probability,  aided 
b>'  this  fact.    The  ease  of  the  reception  of  the  variable  stimulus 
is  distinctly  enhanced,  and  the  variable  is  then,  for  the  observer, 
ttcogntzed  as  the  samttcnaxi  N,  rather  than  as  merely  familiar, 
(j^)  In  judgments  of  difference,  likewise,  the  image  may  be 
esent  when  the  variable  mnnds.   bnt  it  is  then  almost  in- 
liably  thrust  out  of  consciousness  by  the  direction  of  the  at- 
itlon  to  the  variable,  and  the  judgment  is  determined  for  the 
•al  part  by  other  factors.     The  advantage  of  the  persistence 
the  image  into  the  beginning  only  of  the  i-ariable.  in  the  re- 
gion method,  constitutes  n  sfwcial  cose.     The  image  is  not 
WQ  pnsent  in  the  judgment  proper:  it  is  merely  an  accessory 

'  Flnit  mtele.  4aa,  >  (*). 
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a  prelimioiiD'  judg:meat  of  the  position  of  the  variable  at  the 
tart.  Here  it  seems  to  aid  some  observers  who  react  in  terms 
if  elapsed  time,  to  make  a  more  de6nite  notion  of  the  amount 
CD. 

(3)  The  auditor^'  image  may  be  an  essential  component  of 
he  judgment  consciousoess,  becoming  9  direct  object  of  the 
ttention,  after  the  attention  has  once  been  given  to  the  varia- 
lie.      Such  jiidgmeuls  exhibit  a  true  proceiis  of  comparison. 

C^)  WbeD  working  with  diKcrele  tones,  judgments  by  com- 
■arisen  appear  in  cases  of  difficulty,  when  the  conditions  are 
lovel,  when  the  variable  laii»  to  touch  off  the  decision  at  once, 
vbea  two  contradictory  impulses  arc  felt.  In  short,  the  delib- 
:Tatc  use  of  the  image  as  a  standard  of  comparison  is  a  more 
complicated  device,  a  round-about  path,  indicative  of  obsta- 
:les.  uncertainty  and  hesitancy.  Its  results,  moreover,  are 
ihenisclves  uncertain  and  quite  as  likely  to  be  wrong  as  right. 
■  (^)  When  wurkinK  with  continuously  changing  tones,  the 
auditory  image  may  be.  even  for  obser\'ers  who  entirely  neg- 
lected it  with  discrete  tones,  the  object  of  constant  attention, 
the  standard  to  which  the  variable  is  compared, — whether  by 
a  series  of  rapid  alternations  of  attention,  or  by  active  atten- 
tion to  the  image  (the  variable  itself  being,  since  peripherally 
excited,  sufficiently  insistent  witlioiit  attention).  This  appar- 
ent change  tu  the  ruucLiun  of  the  image  is  but  apparent.  The 
conditions  of  the  reaction  method  demand  an  exact  identifica- 
tion of  the  variable  and  the  .standard,  not  a  simple  choice  of 
one  out  of  two  or  three  possible  answers.  We  have  frequently 
shown  that  the  reaction  was  felt  to  be  merely  an  approxima- 
tioD,  and  that  there  was  never  absolute  certainty.  Now  all 
lliis  is  tantamount  to  saying  that  the  reaction  calls  for  a  very 
careful  discrimination.  This  is  more  difficult,  and  hence  it  is 
not  surprising  th.it  some  obser\-ers  make  the  fullest  use  of  the 
tuemorial  rcprc^Fcntation  of  the  .'Standard. 

We  have  already  mentioned,  also,  that,  in  many  cases,  the 
saditor\'  image  received  attention  up  to  the  time  the  variable 
Bounded  in  order  to  get  a  more  exact  determination  of  the 
■moant  of  D,  and  hence  to  furnish  indirectly  a  basu  for  the 
execution  of  a  reaction  at  the  expiration  of  a  deBniCe  time- 
period. 

We  mnst  now  consider  cases  (i)  and  (2),  especially  the  for- 
mer, more  fully,  and  seek  to  .show  what  replaces  the  auditory 
image  as  the  basis  of  judgment.  Two  main  types  must  be  ex- 
plained, viz,;  positive  judgments  of  '  higher'  and  '  lower,*  and 
indgmcnts  of  identity  We  may  then  di.sciis<i.  iinally,  judgments 
of  difference  only,  which  may  or  may  not  involve  the  image. 

4.  Judgments  of  '  higher '  and  '  lower,'  made  without  con- 
adous  Fcftrence  to  the  image,  are  largely  analyzable  into  com- 
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plexes  of  Strain  sensations,  vitb  1«S3  protninent  visual  am 
orii^nic  clcmcnbi.  set  free  neurologically  by  the  variable  blim: 
lus.  The  (wo  cbief  factors,  fceliugsof  itghteutiigaiid  relaxatic 
for  'higher'  aud  'lower'  respectively,  were  reported  tbroagi 
out  the  tests  with  discrete  toaes,  and  were  also  well  brcmght  ot 
with  the  wide  differenoes  oaed  in  the  reaction  method.  We 
licTC  that  these  strains,  which  arc  especially  ooticeablc  in  thj— 
chest,  throat,  eyebrows,  scalp,  and  about  the  ears,  are  esplicabl*f  c^^V^ 
as  symbols  for  'upncss  '  and  'dowoness'  in  the  tonal  continDunxra^*  ^ 
set  up  byevery-day  experience,  cspeciEiUy  in  executing  and  listcnM'»-^i* 
ing  to  music.  Of  course,  it  is  impossible  actually  to  difTerentiati  S  ^^4 
ionen'atioQS  of  the  vocal  cords  within  the  .•^mall  limits  of  tona.-^  ^4 
differences  employed  (the  maximum  D  with  discrete  tones  be-  _»«:4 
ing  less  than  j^  of  a  whole  lone),  yet  the  variable  stimulas  ma>£' 
arouse  a  complex  of  sensations, — partly  centrally,  partly  periph-  ^ 
erally  excited. — which  means  simply  '  *(f  A  *  or  '  /tm-. ' 

For  certain  observers  who  arc  extremely  Wsually  minded,  th^ 
visual  features  set  up  by  the  stimuli  may  play  a  more  important 
part  than  the  strain  sensations.     The  actual  muscles  concerned^*" 
in  mediutiiig  the  strain  sensations  are  also  quite  different  forx 
the  diSerent  observers,  but  the  general  fact  exemplified  through — 
out  is  that  judgments  of  'higher'  and  'lower'  are-  usuallj-^^; 
mediated  by  the  as.sociated  or  supplementary  components  of  tbe^^ 
oonaciousness  set  up  by  the  variable.    Strain  sensations  seem  l< 
be,  fiar  txttilaut,  the  symbols  of  rise  and  fall  in  the  tonal  coo —    * 
tiuunm.  _ 

The  ressonablene^s  of  this  explanation  is,  we  think,  attested-^ 
very  definitely  by  occasional  inslJinces  iu  which  iuiagerj-  nmre^^^^ 
specifically  associated  with  the  tonal  scale  was  ihe  deciding 
element  in  the  judgment.  The  instances  referred  to  are  visual- 
Izations  of  a  printed  musical  scale,  of  a.  piano  keyboard,  the 
kinaesthetic  imagery  of  striking  one  piano  note  a  half  tone  above 
another,  etc. 

(5)  Judgments  of  equality  or  identity  without  the  presence 
and  nse  of  the  auditory  image  are,  as  we  have  said,  not  so  fre- 
quent as  judgmenbi  of  difference.  When  working  with  discrete 
tones.V  i.s  apt  to  bring  np  the  image  of  N,  though  equality  may 
be  immediately  recognized  without  comparison.  We  have  inti- 
mated that  iu  these  casca  the  image  simply  became  one  part  of 
the  familiarity  feel.  We  have  now  to  consider  more  fully  the 
nature  of  this  feel,  and  to  take  into  account,  especially,  judg- 
ments of  etiuality  in  which  the  auditory  image  is  entirely  absent, 
{*.  g.,  with  long  intervals  and  distraction  in  the  case  of  discrete 
tones,  and  with  both  these  aud  the  ca^s  of  observers  who  attend 
to  V,  in  the  reaction  method). 

Both  of  these  types  of  judgment  present  cleariy  the  problem 
of  the  /amilUirity  feel,  since  in  both  types,  there  is  absence  of 
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■Dy  image  and  of  the  proccas  of  comparison.  What  is  tlie  struc- 
tare.  theo.  of  the  familiarity  feel  ?  Mosi  pertinent  in  this  con- 
ocction  arc  the  continuous  change  experiments,  for  every  reac- 
tion is  an  indication  of  equality.  Discarding  all  tests  in  which 
an  image  of  N  was  present,  we  find  that  the  reinaimler  may  be 
placed  in  two  groups,  according  as  to  wbether  familiarity  was 
based  (a)  upon  some  subjective  indication  in  the  variable  tone 
itself,  or  (*)  upon  some  general  indication  afforded  by  the  ob- 
seni'er's  own  body. 

The  indications  of  the  first  type  are  exempli6ed  by  the  fol- 
lowing phra-ses  culled  from  the  intro.spection  :  the  variable  4t 
equality  is  said  to  be, — grasp-iblc,  appealing,  more  noticeable, 
louder,  stronger,  lingering  along,  standing  out,  a  warmer  gray, 
ronnded-up  vi.'iually.  splayed  out,  etc.  It  is  evident  that  many 
of  these  modi6calions  of  the  variable  refer  to  other  than  auditory 
features  ;  thu.':,  the  first  ts  tactual,  the  1a.<;I  four  obviously  vis- 
ual. Wc  arc  a^ain  reminded  nf  the  prominence  of  the  a.viOcia- 
led  and  supplemeiiiary  componeuts  of  the  auditory  experience 
which  were  in  evidence  in  judgments  of  '  higher'  and  'lower' 
It  may  be  supposed,  then,  ihat  the  standard  arou^^s  a  more  or 
less  definite  complex  of  sensations,  and  that  when  the  variable 
stimnlus  arouses  the  same,  or  a  closely  similar,  content,  the 
identification  Is  affected.  In  other  words,  that  point  of  the 
variable  stimulus  is  familiar  which  lias  a  peculiar  effectiveness 
^r  the  arousal  of  centrally  excited  sensations.'  Such  phrases 
85  '  appealing '  and  '  my  lone  '  indicate  very  ubviouNly  that  the 
identified  tonal  quality  is.  if  one  may  use  the  the  term,  pecul- 
iarly 'appcrccptible,' 

The  indications  in  the  second  type  are  much  less  \*aried  in 
nature  and  much  less  frequent  in  occurreuce.  Typical  experi- 
ences  are  given  in  the  phrases  : — "  glow  of  warmth,"  "  kind  of 
jumped  all  over,"  "  felt  n  -sense  of  ownership."  These  experi- 
ences seem  always  tinged  with  more  or  less  pleasantness.  They 
Tcmind  us  of  the  pleasant  "  mood  of  feeling  at  home"  which  has 
often  been  attributed  to  the  recognitory  consciousucss."    It  is  to 

*C/.  Kiiipe,  Otttlints  of  Ptych.  New  York,  1893,  173;  Titchener,  Am 
Outline  of  Piyrh.,  New  York,  1899,  374. 
*Ji.g..  KUI|ic.  op.  at..  177  8;  Titchener,  o/.  rit.,  274  8.  Tlic  term 
mood*  is.  we  (bJnk,  rather  objectionable  ns  it  connotes,  to  hmt  the  lat- 
t«f  author'*  terms  (341 ).  "  tlie  weaker  emotive  st&ies  whicli  persist  (or 
•ome  time  together."  The  affect ite  reaction  present  in  uarieco](iiitioas 
TOty  be  *cry  sbort-livcJ.  On  llie  other  liBnd  tlic  term  '  mnotl  '  has  the 
diuiact  adfaatagc  of  ludicating  the  origiu  of  the  feeling  o(  fjiiuillaiiiy, 
■ioee  it  refers  us  to  an  emotion  as  the  primary  source,  and  thus  gives  ■ 
lioIoKical  «xplaaatioii  for  the  experience.  There  ihould  be  sometbint; 
ia  oat  tcrmiijt>!<'gj'  !o  i'ulii'i.te  :!je  <i  i  sit  not  ton  ^tl  wcvii  ■■.tirh  '  w'ral  i- ncd ' 
and  '  decenerAteil '  fecltiif;s  and  other  (e«liiigs  which  are  not  ihe  prod, 
nctiof  this  line  flf  development.  Possibly  the  term  '  secondary  (eel InM,' 
OS  the  BOBlogy  of  the  sccotiilary  reflexes,  might  «erve  to  alatingnMh 
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be  noted  that,  in  commoo  with  the  familiarity  marks  or  the  fit—"""* 
type.  thc5c  indications  arc  conipoiieiiis  of  tbe  associative  friii^i^iag? 
whieli  RnThers  about  the  auditory  core  and  scr\'Cii  to  give  it  iu^^cr-S 
dividuality  and  ideuUty.  Ou  the  other  Iiind.  tlicse  cuuiponent^V  -ti 
muut  be  different  in  origin.  The  changes  fell  in  the  tone 
to  identify  that  particulaT  experteace.  But  the  general  bodily 
reaction  stands  fiir  familiarity  in  general ;  the  variable  ts  tn 
tfae-saine-as-N,  but  simply  familia,r.  Such  a  reaction  tnigh' 
identify  as  familiar,  experiences  quite  other  tbau  those  wtt 
which  we  have  been  concerned.  Indeed,  one  would  be  vc 
much  more  likely  to  experience  the  'glow  '  of  familiarity  in  sit — 
nations  in  which  the  content  of  the  experience  had  more  com — 
plexity.  more  interest  and  vital  importance  than  can  be  instille<H 
into  laboratorj'  tests  in  the  recognition  of  pitches. 

Finally,  recognitions  of  familiarity  were  not.  at  times,  ana- 
lyzable  to  the  extent  just  described.  The  first  thing  to  appear 
may  be  merely  some  auditory -verbal  reaction, — perhaps  the 
words  'equal'  or  'same.'  or,  in  the  reaction  method,  the 
phrases  "  that 's  it,'  '  now  "s  the  time."  etc.  In  these  cases  we 
think  the  explanatiou  is  simple.  The  relatively  complex  con- 
tent which  marks  more  definite  identifjcatton  is  replaced  by 
merely  the  word  content,  'known.'  In  all  probability,  even 
such  recognitions  arc  not  made  indifferently.  We  may  suppose 
thai  tlte  feeling  of  '  at-homeness  '  is  al&o  weakly  present.  Tbe 
conditions  of  experimentation,  however,  lead  the  observer's  at- 
tention to  the  verbal  formulation,  and  the  other  features  escape 
notice  in  that  particular  jiidgraeTit.  We  have  already  called 
attention  to  the  onc-sidedness  of  individnal  bits  of  introspec- 
tion. If  we  admit,  then,  that  the  cases  under  consideration 
exhibit  both  the  auditory-%'erbal  'known  '  and  a  weak  feeling 
of  ease,  we  have  shown  enough  to  explain  the  execution  of  tbe 
judgment.  A  good  analogy,  which  shows  how  the  auditory- 
verbal  consciousness  may  represent  what  was  once  more  com- 
plex, is  to  be  fonnd  in  the  development  of  cutaneous  local  sig- 
nature, where  the  marks  of  locality,  once,  in  every  pnibability, 
made  up  of  a  complex  of  pressure-strain-art  icular- muscular  sen- 
sations, became  visual,  and.  ultimately,  audi  lory- verbal. 

Now  the  familiarity  mark  is  quite  as  difficult  of  analysis  as 
the  locality  mark,  so  that  when  wc  have  procured,  as  in  the 
present  study,  several  thousand  introspective  analyses,  we  are 
warranted  in  assimiing  that  tbe  evidence  of  the  majority  of  the 
cases,  taken  together.  Is  most  illuminative,  and  that,  in  the 
light  of  tliis  evidence,  those  cases  in  which  introspection  fails 
to  discover  all  tbe  cuatomaiy  marks  of  fumiliarity,  and,  too, 

tbcM  fiom  tbe  others  whicb  might  tbes  be  termed  the  'primary  feel- 
ing*.' 
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cases  in  wUich  introspection  fails  to  reveal  any  trace  of 
the  raechanisni  whatever  (r.  f.,  in  which  tlie  tones  is  simply 
iamiliar,  and  that  is  all),  that  these  cases  are  not  to  be  mis- 
taken as  evidence  for  the  nnanalyzability  of  the  familiarity  feel, 
but  rather  of  Che  limitations  of  the  particular  bits  of  introspec- 
tion  involred,  Wc  are  not  compelled  to  H»>umc  an  unanalysa- 
ble '  quality  of  knownness  '  (Hoffdiuf;),  or  an  irreducible  attri- 
bute of  centrally  excited  !iensatioii.5  (Wa^libuni). 

f  6)  Judgments  of  differeoce  iii  which  the  direction  of  the 
difference  is  unknown  are  quite  common  for  some  obser\"ers. 
They  rarely  appear  except  when  there  is  an  actual  objective 
diflerence. 

To  explain  them  it  must  first  be  noted  that  they  are  of  dif- 
ferent types.     We  may  distinguish  at  least  three. 

(tf )  Those  involving  the  process  of  comparison  and  the  dse 
of  the  auditory  image.  This  type  is  found  in  the  case  of  ob- 
servers wbo  make  most  use  of  comparison  {f.g.,  W).  The 
•tteotion  alternates  se\*eral  times  between  the  two  images. — 
that  of  N  imd  that  of  V. —  until  the  identity  of  the  two  be- 
comes confused,  so  that  the  observer  knows  that  one  is  higher, 
but  cannot  tell  whether  it  is  the  image  of  N  or  of  V. 

(i)  Those  in  which  there  i,s  no  comparison  and  no  use  of  the 
image.  Judgment  results  from  a  'motor'  or  visual  'shift' 
set  op  by  V,  only  this  reaction  is  not  deBnite  like  that  sym- 
tnlic  of  '  high  '  or  *  low;'  it  simply  indicates  a  change  or  differ- 
ence. The  possibility  that  a  stimultis  can  reproduce  the  judg- 
ment of  difference  without  producing  a  more  definite  judgment 
of  the  direction  of  thv  diBfivnce  has  been  frequently  stated. 
The  explauatiou  given  by  Ktilpe'  aud  by  Stern'  seems  quite 
adequate  in  the  present  connection.  Finally,  we  may  distin- 
gaisb  a  third  type. 

(c)  Those  in  which  judgment  does  not  stop  at  the  asserlton 
of  differeoce  as  in  (i),  but  in  which  the  direction  of  the  differ- 
ence is  afterwards  successfully  ascertained  by  voluntarily 
"  hauling  up  "  the  image  of  N  and  performing  the  process  of 
comparisoo. 

This  completes  our  problem.  We  have  endeavored  to  pre- 
sent an  exhauHiivc  analytical  investigation,  with  tic  aid  of 
two  distinct  experimental  niethods.  of  the  mental  processes  in- 
TxiLvcd  in  the  dtscnminatiun  of  sJmpk  tones  and  clangs  as  con- 
ditioned by  time-interval  and  by  the  mental  constitution  of  the 
observer.  Wc  have  endeavored  finally  to  express  in  as  com- 
pact a   manner   as  possible   the  generalizations  of  the  facts 


*  Vtr4mdfrungsauffasrmng ,  351. 
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adduced  aod  the  theoretical  stgutficance  of  these  gCDeraliz^c^B^' 
lions.  ^_ 

Ceitain  (irobk-ms  have  appeared  in  the  course  of  the  investr  J".***' 
Ration  which  might  well  receive  further  discussion  and  furthc^-t*'** 
investigation.  We  have,  for  example,  been  impressetl  with  th  m:S  ^  i'^' 
prominence  of  the  spatial  characteristics  of  tones.  While  w»'^«''  ^^ 
cautiol  here  amplify  the  proposition,  we  may  assert  that,  iu  ih*x~I  '  ^ 
hght  of  our  introspectii.'e  evidence,  there  is  nothing  imma  jj  TJtn 
neatly  or  iuoately  spatial  about  tones;  that  all  tbcir  spatial  x:S  Ati 
characteristics  arc  secondary  and  supplementary,  the  produc-: 
of  experience  with  ver>'8pecia]  emphasis  npou  the  spatial  char-' 
acterislics  of  tlie  source  of  the  sound. 

Another  prohlem  which  would  be  suitable  for  experinienta.'.^-^i 
investigation,  and  closely  related  to  oar  own  stibject  is  to  hoof 
found  in  the  rccoj^nition  and  discrimination  of  auditory  qiiali-xC- 
tie^  whoi^  pitch  (at  least  that  of  the  standard)  is  not  that  of  ^  '^* 
single  isolated  note,  but  that  of  a  cadence  or  melody,  ut  of  a^  ~i*{ 
chord.  Such  a  content  would  present  conditious  more  nearly^  M."*  -r] 
resembling  those  of  actnal  life.  The  mechanism  of  recoRiii— i  *=*'Ztn 
tion  might  conceivably  be  more  complex,  but  at  the  same  time^<:x"Di 
more  opeu  to  view.  The  iuflnence  of  absolute  pitch,  of  mosi —  i^s-t^ 
cal  traiuing,  of  the  nature  of  the  imagery,  would  all  be  more^~x«^ 
apparent  than  in  the  case  of  isolated  tones.  From  the  writer*^  '  ~r's 
own  experience  it  Keems  probable,  also,  that  such  test.-i  mights  mSMt 
be  made  with  timc-intcrvals  greater  than  those  here  em  ployed.  ^^  —  -i'l 
Tbe  point  of  attack  must  be  throughout  q^ualiiative  (thoughc^Tli 
fidelity  of  memory,  or,  to  speak  more  strictly,  capacity  of  t< 

ognition,  might  be  incidentally  determiued),  and  great  atten 

tion  must  be  paid  to  the  peculiarities  of  individual  observers. 

'  C/.  Stcru,  yerandcrungianffasiUMg,  306.  "  Fiir  cincn  ciaEctncn  ,^* 
Ton  iet  die  Reorodacierbtirkeit  zeitlich  eioc  viel  beschnuikteic.  a]»  -^ 
fiir  d«n  Klnng  ela«r  Stimme  ckIct  (iir  «ine  Helodi«." 
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[ind  is  iramed  on  a  definite  and  intelligible  plan.  Its  design 
Is  apparent,  not  to  the  psychologist,  alone,  but  to  anyone  who 
U  accustomed  to  reflect  on  the  nittire  of  mental  experience. 
Even  if  it  were  possible  to  overlook  the  regularity  and  the  uin- 
fonnity  of  one's  own  conscions  processes,  there  woald  remain, 
in  the  orderly  anangement  of  the  objects  of  knowledge,  a  suf- 
Sdenl  objective  guaranty  for  the  orderliness  of  mind  itself. 
But,  ajthough  an  orderly  world  implies  an  orderly  conscious- 
ness, it  must  not  be  assumed,  forthwith,  that  the  two  orders 
are  tdenticol;  that  one  type  of  arrangement  is  common  to  phys- 
ical and  mental  existences.  Such  an  assumption  is  as  prcma- 
ttve  as  is  the  infcreuce  from  the  nature  of  physical  elements  to 
the  nature  of  mental  elements,  as  aet  forth  in  the  various 
'copy'  theories  of  mind.  The  actual  type  of  arratigemcot — 
wittaia  mind,  no  less  than  without  it — mu.st  be  determined 
empirically.  Now,  the  problem  of  mental  arrangement  in- 
volves such  an  empirical  inquiry  into  the  nature  of  mental 
oonnections.  Its  solution  means  the  setting  forth  of  all  the 
typical  patterns  or  modes  of  arrangement  into  which  mental 
proccs.%s  fall.  This  is  no  depreciation  of  the  worth  of  analysis. 
No  one  can  deny  that  an  accurate  inventory  of  things  mental 
is  an  extremely  important  part  of  the  psychologist's  account 
of  mind;  but  such  an  inventory  does  not  properly  complete 
tbe  account.  The  psychologist  must,  also,  explain  just  how 
one  mental  clemenl  fits  into  another,  how  part -processes  are 
set  into  groups  and  how  a  well-ordered  consciousness  differs 
from  a  mere  collection  of  sensations,  ideas  and  feelings.  Ar- 
nngement  is  uo  less  essential  to  mind  than  is  the  mere  exist- 
ence of  e1ementar>'  structures.  And  but  little  reflection  ia 
needed  to  convince  one  that  analysis — no  matter  how  search- 
ing and  thorough — cannot  .set  forth  tbe  entire  plan  of  mind. 
Even  when  analysis  has  reached  the  last  irreducible  bits  of 
consciousness,  the  task  of  reversing  the  process  still  remains. 
One  has  yet  to  discover  what  has  actually  been  done  to  con- 
sdousnos  in  the  process  of  abstrnction  and,  also,  what  must  be 
done  to  conscionsne;^  to  restore  the  abstracted  elements  to  the 
tissse  of  mind.  That  is  to  say,  mind  must  be  described  in  ^n- 
tbclic  as  n-ell  as  analytic  terma 
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Until  analysis  bad  been  carried  to  tbe  extreme  lilstologtcal 

litntts  which  refined  methods  have  made  possible,  it  was  cus- 
tomary to  solve  the  problem  before  tis  cither  io  terms  of  asso- 
ciation or  of  intellection:  to  have  recourse  cither  to  a  "  gentllt 
force,"  as  Hume  puis  it,  which  brin^  ideas  to  mind,  one  after 
another,  or  to  an  active  mental  principle  which  sets  in  orderly 
arrangement  the  materials  of  sense.  Bnt  the  venae  of  the  case 
has  been  changed  several  times  since  the  days  of  the  associa- 
tionuits  aod  the  intcllectua lists.  Instead  of  seeking  to  lay  a 
baa«  for  knowledge,  by  enumerating  the  likenesses  and  differ- 
ences among  the  objects  of  ideas,  the  psychologist  sets  asidtl 
tbe  problem  of  knowledge  and  inquires  directly  into  the  model 
of  connection  obtaining  between  mental  proce&ses  themselves.! 
Furthermore,  be  pushes  the  question  beyond  the  train  of  ide«4 
and  seeks  to  make  out  the  connection?  among  simpler  and  sim« 
pier  compounds,  until  he  comes  upon  the  very  last  terms  of 
analysis  and  the  relations  that  obtain  between  these  in  mental 
structure.  It  must  aLso  be  noticed  that  this  change  of  pn>- 
cedure  has  involved  a  change  of  emphasis.  Attention  has  been 
directed  from  the  powers  and  forces  which  were  formerly 
thonght  to  furnish  the  mainspring  of  mental  activity  to  au  em- 
pirical analysis  of  tbe  actual  contents  of  tlie  individtial  mind.- 
Kew  elements,  new  arrangements,  new  modes  of  combinatioa,' 
have  thus  been  brought  to  light-  j 

The  problem  iiefore  ns  is  one  of  the  results  of  the  developed 
aualyttcal  method.  Given  a  number  of  mental  elements  eoUnngf 
into  a  group,  can  one,  it  asks,  regard  the  group  as.  in  any. 
sense,  a  bare  product  or  must  a  unique  kind  of  clement,  asele? 
ment  fumi.>Jied  by  the  mind  itself,  be  added  as  an  essentia] 
feature  of  tbe  group  ?  Is  the  *  fourncss  '  in  the  perception  vi 
four  objects  or  the  '  squareness  '  of  the  square,  itself,  an  ele- 
ment? It  is  clear  that  the  question  raised  is  a  fundamental 
one — one  that  is  of  vital  importance  to  the  psychological  sys* 
tern.  It  is  important — I  scarcely  need  to  say — because  it  raised 
the  whole  question  of  the  scope  and  validity  of  analysis  and  of 
the  adequacy  of  the  type  of  description  which  limits  itself  tfi 
'  eleroeotal '  terms.     It  is  the  test  of  analysis  by  Kynihests. 

To  appreciate  alt  that  the  is^ue  involves,  it  will  first  be  neor 
esaary  to  have  some  notion  of  what  tbe  possibilities  of  mental 
arrangement  are.  In  tbe  tirst  place,  it  is  conceivable  that  | 
perception  or  an  emotion  should  be  made  on  an  architectural 
pattern,  with  sensations  for  bricks  and  stones  and  feeliuKS  foc 
mortar.  Or  the  procedure  may  be  supposed  to  be  even  simplel 
than  that.  It  may  be  like  6tuag  ground  and  polished  ston« 
Into  gTound  and  polished  stone,  as  in  tbe  fcnmdation  of  a  Greek 
temple; — a  simple  adhesion  so  &rm  and  so  close  that  the  weight 
of  the  race's  centuries  makes  the  parts  one  aod  obliterates  tlM| 
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lines  of  junclion.  The  architectural  figure  may,  however,  be 
quite  wroDgly  applied.  It  is  possible  that  mental  synthesis  is 
more  like  the  maihematical  process  of  summation,  of  adding 
tinit  to  unit;  or,  perhaps,  it  is  a  matter  of  grinding-up  part- 
processes  for  the  manufacture  of  new  wholes.  Again,  there 
may  be  a  communistic  pariicipation  amou);  mental  contents 
whereby  each  shares  in  the  product  of  all;  or.  finally,  mind 
may  stand  apart  and  spin  the  texture  of  consciousness  from  the 
nw  threads  of  the  senses. 

Certain  of  these  hypotheses,  one  is  inclined  to  dismiss  at  once. 
But  the  very  fact  tbat  the  problem  can  be  stated  in  so  many 
difiervnt  nays  warns  as  that  we  must  not  beg  the  question  at 
the  outset  by  assuming  the  truth  of  any  single  set  of  terms. 
We  shall  best  reach  the  heart  of  the  problem,  even  though  the 
procedure  be  somewhat  slow,  by  tracing  back  the  several 
arterial  channels  as  they  spread  themselves  :hrough  the  litera- 
ture. In  fact,  the  first  object  of  the  present  paper  is  to  bring 
together  the  various  recent  contributions  to  the  subject.  These 
oootribulions  have  been  made,  for  the  most  part,  by  the  Aus- 
triau  school  of  psychologists.  In  the  current  English  literature, 
they  have  not  received  the  attention  tbat  their  importance 
seems  to  warrant.  I  shall,  for  tlii.s  reason,  give  them  as  com- 
plete a  review  as  my  space  will  permit. 

There  is.howe\'er.  one  preliminary  question  in  method  which 
must  bf  raised  before  we  begin  our  histarical  section.  I  shall 
UDt  attempt  to  answer  it  now  for  it  will  recur  pn:.-<«ntly,  It  is 
this:  what  is  the  nature  of  analysis?  It  will  be  .<nifficient,  for 
tb«  present,  to  recall  that  there  are  two  general  types  of  analy- 
ss.  These  two  types  we  may,  for  convenience  sake,  call  the 
external  and  iuterual  types.  External  analysis  stmpli6es  a 
mental  complex  by  simplifying  its  conditions.  If  one  wants  to 
become  acquainted  with  the  elements  of  a  musical  note,  one 
may  sound,  in  turn,  tuning  forks  (let  us  say)  corresponding  to 
the  several  parts  or  partials  of  which  the  note  is  composed. 
This  is.  of  course,  one  of  the  chief  functions  of  experiment;  the 
simplificatioD  of  an  event  through  the  simplification  of  its  con- 
ditioning factors.  On  the  other  band,  the  same  note  may  be 
analyzed  internally  by  sounding  the  uote  and  then  turning  the 
attention  hither  and  thither  to  '  hear  out '  the  partials  which 
make  the  simple  clang.  The  latter  type  of  analysis  may,  iu- 
deed,  first  reveal  itself  in  an  immediate  apprehension  of  the 
whole  as  made  up  of  a  plurality  of  parts  [c/.  Stumpf 's  defini- 
tion of  analysis).  Both  kinds  of  analysis  are  justified  in  psy- 
cbologicfll  procedure  by  their  results.  The  great  difference  in 
the  results  is  this:  the  one  tears  a  member  from  its  fellows. 
wrenches  it  from  its  setting  and  places  it  in  comparati%'c  iscila- 
lioti;  the  other  either  subordinates  a  part   to  the  whole  or  it 
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clarifies  a  part — makes  it  stand  oat  from  the  whole — bnt  does 
not  destroy  its  organic  connections.  The  part  '  heard  oni '  or 
'  seen  out '  or  '  tasted  out '  is  always  heard  or  seen  or  tasted  on 
R  background  which  stands  up  close  against  it  and,  at  tbesame 
time,  sets  it  in  relief. 

It  is  extremely  fortnuate  for  psychology  that  both  these 
methods  are  at  hand.  The  experinientnlist,  when  he  is  charged 
(usually  by  the  sentimentalist)  with  lacerating  mind  in  his 
vivisection,  ha.s  but  to  turn  to  his  alternative  method  and 
justify  bis  account.  By  exsmintDg  the  members  of  a  complex, 
now  in  connection  and  now  ool  of  connection,  he  comes  to  set 
exactly  what  the  connection  means  and  in  bow  far  it  alters  his 
elements. 

We  may  pass  now  to  the  concrete  discosaons  of  our  specific 
problem. 

Tbe  first  man  to  take  np  tbe  question  for  its  own  sake  and 
to  treat  it  systematically  wna  Clir.  v.  Ehrenfels.  now  Profewor 
of  Philosophy  at  Prague.  Iihrenfels'  was  attracted  to  the  ({ues- 
tion,  first  of  all.  by  E.  Macli's  work  on  the  Anaiysit  o/  ifu 
Sensations  (1886).  Mach  had  said  that  when  we  listen  to  a 
melody  or  look  at  such  an  object  as  a  tree,  we  w^^^  the  melody 
or  the  tree  immediately,  as  a  whole;  i.  e.,  wc  have  sensations 
of  spatial  form  and  of  tonal  form. 

To  understand  clearly  what  Mach  means  by  a  sensation  of 
space- fonn  or  of  melody,  it  is  necessary  to  recall  his  peculiar  use 
of  the  term  "  sensation.'     "Tbe  world,"  he  says  {Analysis  «f 
Sensations,  trans.,  p.  10),  "consists  only  of  onr  sensations:" 
and  again,,"  we  have  knowledge  ow/j'of  sensations."    That  is  to 
say,  the  sensation  is  not  simply  a  mental  process,  but  a  bit  of 
knowledge.     It  is.  moreover,  distiuguished  from  iuteltect  by 
being  an  immediait  bit  of  knowledge;  what  we  see,   hear,  OT 
handle,  and  not  what  is  worked  out  by  tbe  understand iog. 
These  sensations.  Mach  analyzes  in  a  twofold  way:  as  tnenta) 
fact  or  as  physical  fact,  according  to  the  point  of  view  from 
which  be  regards  ibcm.     Sensations  are.  then,  the  elements 
that  make  up  the  world.     To  .search  them  out,  one  has  only  to 
analyze  tbe  world.     The  sight  of  a  tree  involves  color-sensa- 
tions and  space- sensa  I  ions.     Color  and  form  can  be  varied   in- 
dependently; changing  the  color  docs  not  necessitate  change  im- 
foim.  and  viu  vcria.     So  with  a  melody.     Though  tbe   looaS- 
sensatioDK  (pitches)  differ,  one  can  .•aiU  have  tbe  same  melodj^ 
{as  a  tune  set  in  difierent  keys).     This  melodic  form.  then*. 
wbich  is  independent  of  absolute  pitchy  is  apprehended  imme — 


'  Vitrietjahrtitkri/t  /<r  wistff 
(1890),  p.  349- 
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diately  and  a.  Lbereforc,  a  seosation — a  time-scns&tion,  an  ul- 
timate clement  in  experience, — one  which  must,  moreover, 
depend  opon  a  particular  system  of  nenral  processes. 

This  in  the  puiut  at  which  Clireufels  takc^  up  the  investiga* 
tion.  What  now,  he  asks,  first  of  all,  are  these  space-forms 
And  time-forms  of  Mach's  ?  Are  they  simply  combinations  of 
elements  or  do  they  introduce  souiethiog  new;  something  not 
contained  in  the  elements?  Mach,  he  thinks,  is  not  clear  oa 
this  poiDt.    He  propoaes  to  work  it  ottt. 

Etirenfeb  puts  the  problem  in  this  way;  Suppose  that  there 
stands  in  consciousness  a  grotip  of  n  tones  forming  a  melody, 
each  tone  having  its  definite  place  in  the  series;  the  question 
arises,  'is  there  in  the  apprehension  of  the  melody,  anything 
anore  than  the  «  individual  tones  taken  together?"  Or  '  is  there 
more  in  a  space  furm  than  the  n  determinations  of  position?' 
Such  a  qu&stion  cannot  be  decided  by  simple  introspection.  It 
is  too  subtle  and  too  delicate.  One  must  proceed,  therefore, 
xnore  objectively. 

The  prcsnmption  against  a  new  element  rests,  says  Hhren- 
fcla,  opon  an  unwarranted  extension  of  the  concept  of  conserva- 
tiou.     But  the  principle  of  consen'ation  does  not  apply  to  mind 
«s  it  applies  to  matter.     The  combination  of  material  elements 
is  one  thing:  the  synthesis  of  mcutal  elements  quite  another. 
But  if  conservation  does  not  stand  in  the  way  of  new  synthetic 
elements,  neither  dots  the  principle  of  psj-chophysical  parallel- 
ism.    For  it  may  well  be  jnst  the  physical  correlate  of  the  in- 
dividual consciousness  that  himishes  the  substrate  for  a  new 
element.     The  very  physiological  condition  (whatever  it  may 
be)  that  makes  all  the  tones  of  a  melody  appeal  in  a  single  in- 
dividual's experience  is  sufl&cient  to  satisfy  the  parallelisl's  ob- 
jections to  a  new  clement. 

These  theoretical  difficulties  settled,  Khrenfels  proceeds  to  de- 
velop still  fnrther  Mach's  idea  of  formal  etemeota.  He  proposes, 
as  a  general  term,  the  word*  '  form  quality  '  {Gfslalfqualitdf). 
The  proof  Ibr  the  existence  of  form  qualities  or  qualities  of 
form  lies,  as  Mach  indicated,  in  the  similarity  of  groups  which 
are  made  up  of  entirely  different  elements.  Mach's  melodies 
and  spatial  figures  are  good  examples.  Here  is  the  argumeat 
as  put  forth  by  Ehtenfels.  Complexes  which  are  nothing  but 
sums  of  elements  must  be  more  similar  the  greater  the  similar* 
ity  of  their  »evcr»l  elements.  But  a  melody  in  different  keys — 
I  <■.,  with  all  its  tones  different — is  more  like  itself  than  it  is 
like  anr.thtr  tonal  sequence  built  upon  the  same  elements.  And 
Uk  likenes.^  is  apprchendtd  immediately,  without  reflection  (T. 
«  1«  («  u<i«<h'(;  seniialion).  If  one  objects  that  the  melody  lies 
^nsition  from  tone  to  tone  (in  different  keys), 
iu  '  brings  in  something  which  is  more  than 
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ft  Sttta.  It  is  just  another  vtorA  for  '  tooal  form.'  And  tfae  same 
is  true  of  spatial  forms.  Any  figure  is  more  thau  a  sum  of  px)^- 
tions.  Ebrvnfiils  defines  form  qtinlities,  accordingly,  as  positive 
ideational  cuutent^.  appearing  in  consciousaess  with  such  idea- 
tional complexes  as  are  composed  of  sejMrable  elements.  Any 
ideatiooal  compleac  wbicb  is  Dccessary  for  tbc  appearance  of  a 
form  (luality  is  called  the  ground  or  basis  (  GruruUage)  of  tbe 
form  quality. 

It  is  Dot  surprisiog  to  find  that  EbrenfeU's  broad  definition 
jrields  a  best  of  combinational  (inalities.  All  of  these,  the  author 
places  in  one  of  two  general  classes,  Tbey  fall  either  into  the 
'  non-temporal '  or  the  *  temporal  '  class,  according  as  their  de- 
ments are  all  apprehended  in  a  single  perception  or  require  im- 
ftgCS  of  aiemor>-  and  expectation.  A  picture,  e.  z-<  w-bicb  is 
apprehCDdcd  at  a  glance,  invokes  a  non-temporal  form  quality, 
while  a  melody  ora  gradually  changing  color  is  grasped  as  a  uni- 
tary whole  only  by  the  co-operation  of  perceptual  and  memorial 
factors  and  includes,  therefore,  a  quality  of  the  second  class. 

Form  qualities  are,  by  no  means,  limited  to  Mach's  tonal 
and  spatial  forms.  Perception  is  fnll  of  them.  First  of  all,  tbe 
various  detenuinations  of  visual  and  tactual  space-perception, 
including  the  perception  of  movement,  give  a  large  number. 
Audition  yields,  besides  the  temporal  form  qualities  of  melody, 
the  non-temporal  qualities  of  Iharmooy  and  clang  color.  "To 
these  are  to  be  added  color  harmonies,  fusions  of  pressure  and 
temperature  (a.s  in  the  perception  of  liqttidity)  and  of  pressure, 
smell  and  taste.  Moreover,  any  change  tn  any  definite  direc- 
tion, as  rise  in  scale,  reddeuing,  cooling,  blanchiug,  growing 
bine,  can  be  apprehended  as  a  unitary  and  independent  thing 
and,  hence,  becomes  a  form  quality. 

According  to  the  definition,  relations  come  under  the  same 
heading.  But  they  differ  from  the  qualities  that  we  have  been 
oooaidering.  A  melody  or  a  square  is  not  simply  a  sum  of' 
likenesses  and  differences  (comparison-relations).  A  melody 
is  heard,  a  square  seen,  btit  likeness  and  difference  are  not  seen 
and  heard.  And,  in  the  second  place,  relations  involve  an 
activity  of  the  subject,  i.  /..  t^mparing.  This  activity  cousists 
in  shifting  the  attention  from  one  of  tbc  related  things  to  an- 
other. It  is  a  change  and,  like  every  other  change,  can  form 
the  ground  for  a  temporal  form  quality. 

Similarly,    the   incompatibility  of  two   mutually   cxclnsiTe, 
ideas  (as  of  a  thing  that  is  both  round  and  .squ.ire}  is  an  idea-' 
tional  element  which  forms  the  basis  for  the  negative  judgment ' 
— tbe  judgment  of  incoiupatibiliiy.  contradiction.     This  is  to 
be  considered  as  another  instance  of  form  quality. 

Thus  far,  we  have  spoken  only  of  form  qualities  which  involve 
relatively  simple  groups  of  elements — perccption.s  and  relations; 
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KTOups,  nx  may  say.  of  the  first  order.  Ehrcnfels  does  not, 
tiowever.  stop  with  these  but  proceeds  to  indicate  still  aootber 
class  of  fcirm-elenienls:  namely,  "  fonn  qualities  of  higher 
order."  qualities  which  are  themselves  built  up  out  of  simpler 
£orm  qualities. 

These  structures  of  higlier  order  arise  in  two  ways;  (i)  by  the 
oompariscn  of  the  simple  form  qualities  that  we  have  discussed; 
^-  ^-.  by  a  comparison  of  melody  with  melody  or  of  movement 
-vritb  movement,  and  (2)  by  the  simple  combination  of  quali' 
tics  of  the  first  order;  r  g..  by  the  union  of  two  or  more  mel<^ 
dies  in  a  polyphonic  composition.  Thus  we  see  that  fonn 
<]aftlities  of  a  higher  order  aie  composed,  as  are  those  of  lower 
order,  by  a  comparing,  '  relating  '  activity  or  by  a  more  passive 
COmbioation  of  simpler  structures. 

But  this  twofold  origin  of  form  qualities  leads  to  a  difficulty. 
It  introduces  the  verj'  troublesome  concept  of  mental  activity. 
Ehrenfels  takes  account  of  the  difficulty  by  raising  the  ques- 
tion: in  hoiv  far  does  the  form  quality  arise  directly  from  the 
elements  and  in  how  far  does  it  involve  a  special  activity  of  the 
itclligcnce?  Mach  was  explicit  on  this  point.  The  melody 
the  space,  he  said,  is  just  '  there.'  It  is  immediately  sensed 
rheu  the  tones  or  visual  qnalities  are  given.  There  is  no  ques- 
tion of  a  special  !>yntbetizing  activity.  Ehrenfels's  answer  to 
tbe  qaestion  is  substantially  the  same  as  Mach's.  One  is,  he 
admits,  often  conscious  of  tension,  exertion,  in  apprehending 
forms  and  mvlodies.  but  this  apparent  activity  in  the  creation  of 
8  form  quality  is  really  directed  toward  collecting  the  elements 
Inlo  a  group.  For  example,  the  effort  one  feels  in  "  taking  In  " 
a  picture  or  a  melody,  as  a  whole,  is  expended  in  bringing  to- 
gether the  colors  or  the  tonal  elements  and  not  in  tbe  construc- 
tion of  tbe  form  quality  itself.  If  there  were,  Ehrenfels  argues, 
t  qwcific  activity  connected  with  tbe  form  quality,  it  would 
eorely  thrust  itself  upon  attention,  since  these  unique  contents 
phiy  so  prominent  a  part  in  consciousness.  But  of  such  an  ac- 
tivity we  have  no  direct  knowledge,  and  the  inference  is  that  it 
does  not  exist.  Even  the  class  of  form  qualities  known  as  re- 
lations involve,  only  indirectly,  mental  activity.  The  "com- 
paring activity"  is  but  the  shifting  of  the  focus  of  attention 
from  one  of  the  related  elementtb  (Funifatnentf)  to  the  other.  It 
is  concerned,  therefore,  with  bringing  together  the  materials 
far  tbe  form  qualities  and  not  with  the  creation  of  these  quali- 
ties themselves.  The  relation  of  the  "'creative  activity  of  the 
insgiiution  "  to  form  qualities  is  not  so  successfully  set  forth 
bjr  otir  author.  He  seems,  however,  to  intend,  even  here,  that 
any  specini  activity  shall  be  directed,  as  before,  to  the  Grund- 
hg€  and  not  to  the  new  qualities  produced;  but,  unfortunately, 
be  neglects  to  describe  the  pTxx:esses  through  which  this  cm- 
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tivc  activity  operates.  One  may  say,  further,  by  way  of  criti- 
cism, that  this  particular  part  of  Khrenfels's  discnssion  i&  of 
little  value  because  it  contaitu  oo  adequate  analysis  of  tbeooa- 
cept  of  activity.  His  general  results  are,  however,  importuil 
for  analytic  psychology.  In  a  very  great  variety  of  nienul 
c»niplexes,*  over  and  above  the  elemeats  into  which  tbe  com- 
plex falls,  there  remainn,  he  iti.sists,  a  mental  factor  which  is  a 
necessary  and  characteristic  feature  of  tbe  complex; — aaai.tr 
tbJDg  which  may  remain  unchanged  even  thongh  all  the  &]£• 
ments  be  altered.  This  new  factor,  this  '  positive  ideational 
content '  is  the  "form  qualitj*." 

The  position  which  Khrcnfcls  takes  will  best  be  criticifled 
after  its  other  representatives  have  been  considered.  One  point 
in  bis  argument  may.  however,  detain  us  a  moment.  It  con- 
cerns his  proof  for  the  existence  of  form  qualities.  The  proof 
lies,  as  we  have  seen,  in  the  possible  snbstitution  of  elemeDts 
without  change  of  form,  and  it  rests  upon  the  '  axiomatic ' 
proposition'  that  *  sums  are  more  alike  tbe  more  alike  their 
elements.'  This  statement  is,  as  it  stands,  not  entirely  fre< 
from  criticism.  The  word  '  sum  '  has  a  strong  mathematical 
connotation;  but,  as  it  is  used  by  Ehrenfels,  it  refers  plainly 
enough  to  the  combiuation  of  qualitative  units.  If  the  '  axiom  ' 
be  taken  in  a  purely  quantitative  way,  it  will  not  stand  with- 
out modification.  For  two  nnmbers,  exactly  alike,  may  be  the 
sums  of  quite  different  terms;*  e.  g..  9+  8  ^  i  -f-  16^  17. 
That  is  to  say.  two  Uke  magnitudes  may  be  considered  as  the 
sums  of  very  different  part- magnitudes.  Tbe  statement  is  true, 
however,  so  far  as  it  is  taken  to  mean  that  as  much  can  be  got 
out  ofn  sum  ns  is  put  into  it;  so  far,  i.  t.,  as  summating  is  jim 
piling  up  like  units  without  regard  to  qualitative  differences. 
But  when  the  term  '  sum  '  is  transferred  to  qualities,  the  axio- 
matic nature  of  the  proposition  cited  becomes  more  dubious. 
Now  mathematical  formntation  bccome-s  inadequate  and  one  is 
obliged  to  resort  to  description.  Description  becomes  necessary, 
Apparently,  because  qualities  can  combine  in  dlflercnt  ways  and 
because  tbe  mode  of  combinatiou  is  ver>'  apt  to  affect  the  {ms- 
duct.  We  see  this  continually  Jn  physical  science.  One  and 
the  same  element  or  group  of  elements  has  allotropic  fomut, 
substances  with  widely  differing  characteristics;  e.  g.,  graphite 
and  diamond  or  calcite  and  aragonite.     And,  again,  orgsmisois 


'  "  Gcstaltqaalititen  entbalten  sointtdte  meitten  Begrifle,  mit  dcncD 
wir  operiren  "'  (l>aj^  aSa). 

'"Hati  Icann  uniulicb  tod  Tornc  bcicia  bcbanptcn,  daM  verBcfale- 
dene  Cotnplexe  \oa  EI«iucBleii,  vrcuu  »ic  in  sicb  uicbtit  Aixleres  dar- 
■leileo  aU  die  Summe  tlprscll>cn.  um  *o  itbnhchcr  »cii>  miiMca,  j« 
abnlicher  ibrr  ciotelncn  nietncnte  nnter  eiitander  sind  "  (piLgc  958), 

•See  A.  Kofier,  Piythologie.  Wien  and  Prag  (1897),  p.  rs«. 
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composed  of  the  same  tj-pical  elements  present  great  variability 
of  form  and  function,  Wc  may  say,  in  general,  that  any 
structure  made  up  of  heterogeneous  elenients — if  it  be  any- 
thing more  than  a  mere  collection  or  heap — implies  arrange- 
ment, plan,  pattern,  and  act  simply  addition  of  abstract  units. 
Mechanical  processes,  even,  furuish  inustralions.  Tlie  sand  on 
the  vibrating  plate  falls  intu  definite  figures,  sediment  is  laid 
into  a  stratum,  tlje  mountain  is  pushed  up  iuto  a  characteristic 
shape,  the  cooled  substance  falls  into  a  determinate  form  of 
erystalliy^tioii.  And  should  we  not  expect  that,  in  any  forma- 
tion as  complex  as  a  mental  formation  and  iu  one  arising  under 
as  complicated  and  variable  conditions  as  it  arises,  the  charac- 
teristics of  a  group  should  be  determined,  not  only  by  the 
elements  cohering,  but  also  by  the  manner  in  which  these  co- 
here ? 

The  combination  of  qualities  mnst,  then,  take  account  of 
modes  of  combination  and  p&tteins  of  structure.  Such  combi- 
nation cannot  properly  signify  simple  addition  iu  a  one-dimen- 
siona],  abstract,  number  series.  Considered  thus.  Ehrenfels's 
statement  becomes  anything  but  axiomatic.  Once  we  admit 
tbAt  qualitative  groups  may  hare  properties  or  attributes  or 
characteristics  which  are  not  to  be  found  in  the  elements 
grouped,  the  summating  process  must  either  be  thrown  out  of 
court  in  any  inquiry  like  the  present,  where  a  full  description 
of  qualitative  components  and  resultant';  is  required,  or  it  must 
be  modified  to  suit  the  facts  and  thus  lose  its  axiomatic  char- 
acter. It  appears  equally  incorrect  to  say  that,  in  psychology, 
i-{-r^3-f-x  or  that  mental  synthesis  is  a  simple  process  of 
addition  which  follows  the  time-honored  traditions  of  arithme- 
tic. It  is  no  adequate  description  of  the  fact  to  affirm  that  .when 
c  and  g  are  sounded  together,  i  tone  +  1  tone  ^  2  tones  + 
form  quality.  The  equational  form  of  statement  is  itself  out  of 
place.  If  psychology  had  to  deal  only  with  groups  of  bimple 
etemeotf  which  lie  in  a  one-dimensional  series  (as  1,  2,  3,  .  . 
d)  in  which  no  substitution  or  transposition  were  possible,  the 
Ebrmala  of  the  sum  might,  perhaps,  be  applied.  But  suppose 
we  hove  such  a  series  as  the  following;  t,  2,  3,  4,  5,  6,  7,  1', 

this  series,  a  grotip  from  the  primed  section  may  be  more  like 
groups  well  above  and  below  it  than  like  groups  of  its  imme- 
diate neighboni.  The  matter  thus  becomes  more  complicated. 
And  yet  this  is  what  we  actually  do  have  in  the  case  of  mel- 
ody. Wc  may  have  the  same  melody  played  or  sung  in  differ- 
ent octaves.  The  point  of  the  matter  lies  here.  Melody  is  sev- 
eral degrees  removed  from  simple  sensational  complexes — if  by 
'  sensation  '  we  mean  a  purely  elemental  bit  of  mental  fumi- 
trtre.    There  are  a  great  many  things  to  be  known  about  m«l- 
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a  form  is  the  same  form 
It  may  be  answered  that 
man  holds  decides  what 


ody  and  several  tfaeorict  in  regard  to  its  baids  which  must  be 
reckoned  vith  before  we  are  in  a  position  to  decide  on  the 
presence  or  abscnceofqnalities  of  forms.  Melody  is  a  matter 
of  musical  practice  and  of  a!!tthetics.  To  understand  it,  ooe 
must  understand  the  various  phenomena  of  fnsion.  of  con- 
sonance and  dUsonancc,  of  clang  relationship  and  the  canonsof 
imuica)  structure. 

I  shall  not  enter  into  these  tbitiKs.  I  point  them  out  only  to 
show  that  one  cannot  say  ofT-hand:  "melody  b  more  than  a 
sum  of  sensations  and,  therefore,  contains  a  new  consdotu 
quality  which  we  will  call  a  quality  of  form." 

The  illiiRtration  from  spatial  form  is  not  much  more  convinc* 
ing.  It  assumes  that  the  spatial  sensation-element  is  a  locality- 
determination — a  '  hcreaess  '  or  a  'thereoess.' — and  then  as- 
serts that  a  space  furni  is  more  than  these,  because  the  form 
may  remain  while  these  change,  /.  e., 
whether  in  liis  place  or /Aa/ place, 
the  particnlar  theory  of  space  that  a 
he  shall  consider  as  the  spatial  element:  it  maybe  a  locality- 
determination,  or  it  may  be  something  quite  difiereot.  More- 
Over,  the  general  argument  against  '  summing  '  qualities  ap- 
plies here  as  elsewhere. 

Still  the  problem  remains,  and  we  shall  look  For  its  clarifica- 
tion in  simpler  and  more  unambiguous  examples.  The  fact 
that  both  Mach  and  KhrenfeU  have  in  mind  is  this.  We  per- 
ceive unitflr>-  things  and  not  mndom  qualities  agglutinated  in 
haphazard  la^hion.  To  these  nniiarj-  objects  of  perception 
must  correspond  some  determination  in  conscion.>«ne^.  What 
is  it  ?  Is  it  something  in  the  elements  or  is  it  something  new 
added  when  qualities  are  combined  >  In  short,  what  is  the  '  to- 
getfaeroess '  of  conscious  processes  ?  For  my  own  satis&urtion, 
I  conceive  the  problem  in  terms  of  some  snch  simple  combiaa- 
tioa  as  the  simnltaneous  or  successive  sounding  of  two  simple 
tones — say  r  and  g,  or  the  perception  of  liquidity  or  a  ta^te 
fosion.  These  give  u»  all  the  necessary  data:  the  nnity  of  the 
experience  and  the  elenient.t.  Moreover,  a  group  as  simple  as 
the  fnaion  or  the  tonal  sequence  17,  contains  everything  that 
t's  definition  demands  for  the  form  qtiality.  The  in- 
-the  fifth — remains  though  the  elements  be  changed;  a 
trmnsportation  to  Ja  ot/t  docs  not  destroy  the  '  fiflhness.*  Now 
we  have  reduced  our  form  quality  to  its  lowest  terms.  The 
qncstiou  arises,  is  the  "positive  ideattooal  content,"  the£/cMu 
Neiut  still  prraent  ?  Shall  we  say  with  Stumpf  ^at  there  is 
only  a  characterislic  form  of  grouping,  a  fusion  of  a  given  de- 
1TCC,  of  a  gi-ven  Ruitarincss.  or  ts  it  ueccssao'  to  admit  the  to- 
ideqnacy  of  the  tonal  clemsnts  giwn  through 
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If  we  hav«  som«T?hat  cleared  the  ground  provisionally,  we 
may  proceed  to  take  up  the  bistorical  tliread  of  the  argument 
■where  we  dropped  it.  The  discussion  is  next  entered  by  Pro- 
fessor A.  Meinong,  of  Graz,  who,  for  the  most  part,  seconds 
Ehrenfels's  conclusions.'  Ehrenfels's  negative  argument  (that 
like  elements  produce  like  complexes)  is.  he  thinks,  conclu- 
sive: but  the  more  positive  arguments  for  the  nature  of  the 
new  factor  in  the  complex  must,  says  Meinong,  be  carried  fur- 
ther. He  objects,  moreover,  to  the  term  '  G^taltqualitat '  on 
the  ground  that  it  is  ambiguous  and  inappropriate.  He  sug- 
gests, as  a  substitute,  the  phrase,  '  funded  '  or  '  coniwlidated 
contents'  {/undirte  InhalU). 

The  Bgure  is  a  very  forcible  one.  It  is  drawn. without  doubt, 
from  the  icrmiuology  of  public  and  private  finance.  To  fuod 
is  to  bring  together  accounts,  usually  floating  debts — tempor- 
ary debts  for  whose  payment  there  is  no  special  provision — and 
to  issue,  in  their  stead,  stocks  or  bonds,  nhich  mature  after  a 
term  of  years;  i.  e..  various  liabilities  are  brought  together  and 
pot  into  a  common  fnnd.  Creditors  may  be  induced  to  ex- 
change their  claims  and  become  either  meralxrs  of  the  corpora- 
tion (by  taking  capital  slock)  or  permanent  bondholders  of  the 
company.  In  cither  event,  the  scattered  claims  are  brought 
together  and  put  upon  a  firm  and  permanent  foundation.  The 
significance  of  the  process  is  brought  out,  even  better,  by  the 
term  '  consolidation  '  which  is  literally  '  a  bringing  together 
and  making  solid.'  It  means  to  compress,  to  pack  together,  to 
make  more  coherent  or  compact.  We  have,  e,  ^.,  in  corporate 
finance,  consolidated  bonds  which  are  issued  by  a  railroad 
company  against  all  the  lines  of  a  consotidated  system,  or  by  a 
government,  in  order  to  bring  together,  in  one  single  form  of 
stock,  various  outstanding  debts. — as  the  famous  "  3-per  cent, 
consols,"  provided  tor  by  Parlianjent  in  1751. 

Funded  or  consolidated  contents,  arc.  then,  such  contents  as 
are  produced  by  bringing  together,  in  a  very  intimate  way, 
virions  part-contents.  These  part -contents,  which  are  merged 
in  the  consolidation,  are  called  the  funding  or  consolidating 
contents  i/uniiirendt  InhaUe)  and  the  new  contents  produced 
by  the  consoHdatJOD  are  the  funded  or  consolidated  contents 
Qundiric  Ivhalte). 

Meinong  finds  the  germ  of  the  fbnding  notion  in  Ebrenfels, 
who  had  spoken  of  the  'fundament,'  the  'foundation* 
{Grundlage')  upon  which  a  form  quality  is  built  up.  Meinong 
carries  the  notion  ftinhcr  by  adding  to  the  foundation  or  the 
ftmding  basis,  the  contents  which  are  funded   (or  founded). 


^  Ztitttkri/t /Sr  Piyehciogie  umd  f^ysiotogie  der Siniuiergaiu,  Vol, 
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He  also  suggests  that  since  '  fundament '  has  a  specific  mean- 
ing ID  oompari!M>D  (f.  A,  it  refers  to  the  two  thiugs  which  an 
brought  into  relation — as  when  orange  is  compared  wLth  red), 
it  is  better  to  substitute  the  word  "  members  '  {Gtifder)  for  the 
wider  signifioLnce.  And  since  a,  'word  is  needed  to  cover  all  the 
conscious  factors  involved  in  cotisohdatioa,  be  proposes  the 
term  'complexion.'  The  melody,  t.  g..  is  a  complexion.  It 
contains  both  the  consolidating  contents — the  various  notes 
played  or  suug  (ihc  membcrsof  the  complexion) — and  the  con- 
solidated content;;:  i-  '-■  the  new  factor  that  emerges  when  the 
notes  arc  taken  together,  the  unifying  factor  in  the  complex- 
ion, the  '■  taken-togethemess"  itself,  the  unity  of  the  new 
fund  that  cancels  tbe  old  debts.  Meinong  is  able,  by  these 
modificattous  (which  are  really  nominal  rather  than  essential 
modifications  of  Khrenfels's  doctrine) ,  to  bring  the  complexion 
into  connection  with  the  relation.  The  relation  also  implies 
con.'iolidatioa;  for  there  is  the  same  sort  of  a  unity  formed  when 
one  thing  i<;  rirlaled  to  another  us  is  to  be  found  in  tbe  melody 
or  the  spatial  form.  The  relation  is  a  certain  kind  of  a  con- 
solidation seen  fntm  tbe  inside,  so  to  speak;  i'.  t.,  you  compare 
A  and  B  (set  them  into  relation)  and  yoii  get  a  result — '  simi- 
larity ' — wbicb  is  not  in  the  members.  It  is  really  a  fnndcd 
content.  Where  you  get  a  relation  and  where  you  get  a  com- 
plexion by  funding  your  members,  has  to  be  determined.  In 
melody,  e.g.,  or  in  the  musical  chord,  you  do  not  set  each  cle- 
ment into  relation  with  other  elements  (that  is  to  sa.y,  you  do 
not  compare  the  parts)  but  you  get  a  unity,  a  fusion.  The  cle- 
mcnLs  flow  together  iuto  a  complexion.  In  comparing  red  and 
yellow,  on  the  other  band,  there  is  more  of  an  exertion  of  the 
subject  and  a  (similarity)  relation  emerges.  The  funding  is 
more  or  less  spontaneous,  whereas  there  is  a  distinct  ad  of 
comparison. 

Mcinong  has  undoubtedly  thought  tbe  matter  out  more 
thoroughly thau  Ebrenfels.  Naturally:  Ehrenfels broke  grotind. 
We  have  now,  in  place  of  the  single  term,  "  form  quality,"  the 
more  analytic  terms,  "  members,"  "complexion,"  "  funding  " 
aud  "  funded  contents."' 

More  recently.'  Mcinong  has  cxtetKlcd  bis  researches  into 
funded  contenU  and  has  added  several  new  concepts.  He  brings 
both  complexions  and  relations  together  into  a  more  generic 
daas  which  he  calls  objeels  of  higktr  order:  i.  e. .  objects  which 
are  intrinsically  dependent  upon  other  objects.  The  relation 
('.  g-.,  'difference')'  exists  only  in  connection  with  objects 

■Ebrcnfols  accepts  Mviooos's  ucir  tcrminoloEy.     Cf.  i^ierttljahn- 
tehrt/t/Urw.  PhiUi..  XV  (1891).  393. 

t/eber  Gegcnatamlc  hoher«f  Or<)nat]g  und  d<r«u  VcrhaltnUtt  zur 
fuicren  Wahnieliinnog.  A.  Mciuoiig.  Zfitsthr..  etc.,  XXI  ( (899),  i9». 
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compared;  the  complexion  (f.  g.,  melody)  i.<;  built  upon  the 
members  (tones).  The  object  thus  founded,  i.  c,  the  object 
of  higher  order,  is  called  siiperiv!,  the  objects  upon  which  it 
is  built — the  things  related  and  the  members  of  the  complcjt 
— are  called  the  inftriora  of  the  higher  object.  Just  when  the 
relation  nnd  the  complexioD  have  been  set  side  by  dde  as  co- 
ordinate classes  of  objects  of  higher  order,  it  is  something  of 
a  shock  to  learn  that  a  complexion  always  implies  relations 
and  that  relations  enter  into  complexions.  It  is  uecessarj*  to 
follow  Mcinong  into  his  logical  tangle  only  far  enough  to  see 
that  he  m«ins  that  the  members  of  a  complex  are  set  into  rela- 
tion and  that  this  relation  is  vital  to  the  unity  of  the  coraplex- 
kai.'  The  complexion  depeuds  upon  the  relation  and  the  rela- 
tion upon  the  constituent  members,  It  is  the  relation  and  the 
members  taken  together — not  as  a  sura,  as  a  +  b  -|-  r— but  ob- 
jecis-talcen- in -relation  that  make  up  the  complexion.  When, 
however,  McinoDR  finds,  first,  a  relation,  r",  between  a  and  r. 
then  a  correspouding  relation,  r"  between  b  and  r,  and  rela- 
tions, again,  between  these  relations,  and  thus  on  to  infinity, 
we  find  the  argument  unconvincing.  Such  '  relations '  are 
cither  psychological  fictions  or  logical  abstractions.  And,  more- 
over,  it  must  be  admitted  that  the  useful  terra,  '  complcxioo  ' 
is  indefinitely  weakened  by  an  unwarrantable  extension  of  the 
■  relation  '  concept.  It  is  to  be  remarked,  also,  that  the  later 
article  is  much  less  significant  to  us  than  the  earlier  one  {ZeU- 

*uAr.,  II)  because  it  is  more  eplstemotogical  than  psychologi- 
cal.    It  leaves  contents  {/nAiUia)  for  objects  [Gegenstandt)* 

'Ttie  writer  cannot  svoitl  the  iiu»picJoa  ttiat  this  mDcb-aicd  term 
'rclation'is  really  eniploycd  in  two  clitTcrcDl  bcmiscs  by  Uciaong — 
CTCD  wh«[«  lie  does  uot  K've  autlce  of  u  double  lueauinjc:  ( 1 )  id  b 
wider— the  more  usual — »ease  (as  a  relutiou  of  similarity)  where  be 
•cem*  to  uo<lerstand  hy  it  a  couscioua  act  which  bringa  about  a  togeth* 
eneu-of-contentit  ("  Bcwiisstscin  des  Beisaaimcti,'"  KXI,  197 V  and 
{■a)  in  tbc  more  restricted  sense  of  sitnple  gronping  as  in  a  fusion  <ri 
avdttory  or  visual  elemenU.  In  the  writer')^  ojimion.  the  two  ciitea 
ue  quite  diCereot  and  should  alwtiyB  be  ilistingiiiKhecl.  It  is  s  ques- 
tion, as  we  shsll  see  later,  whetlier  this  bnnging  together  of  eon- 
•dODS  contcots  U  itself  a  couKions  prucciis  or  act  or  whether  it  is  not 
—At  least  In  the  second  caic  |itst  cited— a  logical  formulation,  snti- 
•titated  for  «  simple  stnudiug-togcther-iu-conBctoiisiiesg. 

*C/.  Veber  Annahmen.  vou  A,  Mcinoug,  Li«iuiig  (1903!.  In  ibis 
noet  recent  di»custiou,  Ucinooe  explains  (p.  8)  that  his  earlier  [>hiBse 
'fotided  content  '  should  •taniT' funded  object' since  that  which  is 
really  produced  by  funding;  in  an  object  nnd  not  an  ideH(  VortUitung^ 
This  changes  the  case  not  a  little.  We  may  readily  griint  that  it  U 
inpOBaible  to  dissolve  an  object  into  a  series  ol  seiuatioual  elements. 
But  such  a  concenoion  does  not  make  it  nec<?8S«ry  In  add  a  new  unify- 
isB  factor  tocouscionsncsa.  [f  we  take  iota  account  the  fact  that  men- 
tal  processes  arc  not  only  existences  but  also  symbols  whicb  refer 
beyond  ihemselTCS.  to  objects,  we  nee  that  the  esiatcniial  side  of  the 
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There  is,  however,  oue  special  diveigeuce  in  the  tno  arti— 
elM  that  deserves  to  be  noticed.  In  the  earlier  aooount,  coo- 
solidation  or  fuodiag  covers  all  ideas  (  Vorstellungea)  which 
are  dependent  on  others;  i.  e..  those  which  have  GrunJIa^en. 
Bvecy  complexion  and  every  relation,  apparently,  involves 
both  fnndiog  and  funded  contents.  In  the  later  article,  a  dis- 
tinction is  drawn  between  ideal  and  real  relations  and  OHnplex- 
toDs,  and  only  the  ideal  are  sAid  to  depend  upon  funding. 
Real  objects  arc  tfaooe  that  exist  in  actaality,  or  that  may  exist, 
— as  a  house,  a  book,  n  color,  a  tone.  That  which  does  not  and 
cannot  have  actual  cxiRteace  {»ru£t'mi),  although  it  u  (^^^A/). 
is  an  ideal  object  {XXI,  198).  'Deficiency.'  'limit,'  "past," 
are  instances.  The  distinction  of  real  and  ideal  is  carried  over 
to  relations  and  complexions.  '  Similarity '  is  an  ideal  relation. 
'fourtiess'  (as  in  the  enumeration  of  four  objects)  is  an  ideal 
complexion;  real  relations  and  complexions,  on  the  other  hand, 
are  such  as  «re  perceivable  {usihrnekmbar) ;  as  the  relation  be- 
tween a  color  and  a  spatial  locali  ty  or  the  complexion  of  a  tonal 
fusion.  In  the  real  relation  and  complexion,  the  perception 
determines  the  supcriuK;  in  the  ideal  relation  and  complexion 
the  superias  is  determined  by  the  process  of  funding.  Tbos 
"  funding  performs  for  ideas  of  ideal  objects  the  same  function 
a.s  perception  (  Wahmehmung)  performs  for  ideas  of  real  ob- 
jects "  (303).  The  point  of  this  distinction  is,  if  I  do  not  rai£- 
interpret  the  author' .s  vcrj-  condensed  account  {he  promises  to 
give  a  full  discussion  of  the  subject),  that  funding  is  an  o^iera- 
tiou.  an  act  (apparently,  a  'judgment.'  p.  201)  by  which  an 
object  (superius)  is  wrought  out,  'produced,'  from  the  in- 
fcriora.  •  Funded  objects  '  stand  over  against  '  objects  of  ex- 
perience '  {Erfahrungigegensiatide) .  Both  arise  immediately; 
the  oue  through  the  process  of  funding,  the  other  through  the 
process  of  perceiving.  Just  exactly  what  the  diCTercnce  is  re- 
mains, at  the  end  of  Meinong's  discussion,  almost  as  much  of 
a  my.sten.'  as  ever.  It  is  not  clear  why  funding  shottld,  in  the 
later  account,  apply  to  a  single  doss  of  objects  of  higher  order 
(ideal  complexions  and  relations).  The  criterion  "  logical 
necessity  "  under  which  the  superius  is  said  to  be  funded  out 
of  the  inferiora  (as  the  ideal  relation,  '  diOerence.'  in  the  com- 
parison of  A  and  B)  seeni-ii  al.>w>— again.<n  the  author's  inten- 

Object's  nnltarluMS  nuy  b«  jui;t  the  tog«th«ntfras  of  the  proce&sct  t& 
Uiey  aund  atmneeit.  We  should  have,  th«D,  on  the  sid«  of  conscious - 
■K99,  meret/  the  plsn  of  mrraugeiiieut  ol  processes  and,  on  the  side  of 
tb.-  object,  the  fuuctiouol  sspcct  of  this  plan  or  pattern;  namely,  the 
aDJtannefl5>  the  wholencflS,  of  the  object  nerccivcil.  At  nil  events,  we 
muet  keep  distiuct  the  psychologicAi  ana  the  cpistemological  proh- 
Icmii  of  pcrccpttou.  Then  wc  &UaU  sec  th«t  the  establishment  of  n 
COK^'tive  '  fund  '  neeil  not  inipl}*  a  corresponding  '  fund  '  among  kb- 
Mtioaa]  elementa. 
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tion — to  cover  cases  or  real  relations  and  the  "objects  of  ex- 
perience "  which  arc  based  Qpou  tliem;  e.g..  an  interval  io 
toaal  fusion  (one  of  Meiiioiig*s  inslauces  of  a  '  real  relation  ' ) 
follows  as  inevitably  from  tlie  nature  of  the  tona!  elenieuts  iu- 
irolved  tu»  the  judgment  '  different  '  from  the  comparison  of  red 
and  green.  If  funding  is  depeutleut.  upou  "'  logical  necessity  '* 
in  the  emergence  of  the  superiu».  why,  then,  is  not  the  fusion 
as  truly  funded  as  the  (ideal)  difference -relation  ^'  In  theca:» 
of  melody  Meinong  does  admit  this  '  logical  necessity  '  that 
makes  the  melody  a  funded  complexion.  But  how  the  melody 
can  be  unequivocally  determined  by  the  elemeuls  (tones)  and 
the  fusion  not,  it  is  difficttU  to  see. 

Some  additional  light  is  thro%vn  upon  the  subject  of  consoli- 
dated contents  by  H.  Cornelius  (Privatdocent  in  Munich). 
Cornelius,'  instead  of  starting  from  simple  contents  and  asking 
what  occurs  when  these  are  brought  together,  starts  with  the 
complex,  which  he  calls  the  fusion.  He  affirms  that  the  pri- 
mary' mental  structure  is  a  whole  which  is  only  gradually 
broken  up  iuto  parts  by  the  analyzing  process  of  attention. 
Wliat  do  we  sec  in  a  thing,  Cornelius  a^ks.  before  we  come  to 
know  it  intimately  ?  Why,  he  answers,  a  big,  un»iinlyzed.  uu- 
diisected  mass  {Gesammieindnuk) .  Just  a  whole.  Precisely  as 
the  unmosical  indi%-idnal  hears  a  chord  without  analyzing  it  or 
as  most  of  us  hear  the  clang  color  of  a  musical  note  or  per- 
ceive a  face.  By  attending,  now  to  this  part  of  the  mass  and 
now  to  that,  we  are  led  to  the  inference  that  the  mass  is  really 
complex,  made  up  of  parts.  If  this  critical  scrutiny  be  re- 
pested  oAen  enough,  the  mass  finally  falls  to  pieces  witboutaa 
e&OTt;  f.  ^..  we  analyze  'on  sight'  and  spontaneously.  And 
when  we  do — and  this  is  the  important  point — something  dis- 
appears, is  lost.  Analyze  your  note  and  clang  color  disappears; 
play  your  melody  slowly  enough  to  make  it  fall  to  pit-ces  and 
only  a  detached  series  of  notes  is  lelt.  This  change,  says  Cor- 
nelius, is  an  actual  loss  in  contents.  Thns  be  comes  to  the 
■une  conclusion  in  regard  to  the  existence  of  a  unique  factor 
I  in  the  complex,  or  the  complexion,  as  Ehrenfels  aud  Meinong 


'Ja«  a»  tlii«  trticle  wbb  ready  for  the  prpwi  thp  iinportani  mono- 
gnpli  "  t'eber  Aunali men  "  came  to  Ihe  writer's  haad.  The  mono- 
graph kIvm  •  i>v«tcm«tic  tctiiitff  to  the  pbcnoiuena  of  (uading.  of 
OOnplexions  nnu  of  objects  of  higlicr  onler.  Unfortuiiately,  no  ade- 
quau  account  can  be  tjikcu  of  it  here.  It  accuis,  bowevcr,  to  repieaent 
ths  lauic  jwailion  iu  ief:ard  lu  tbc  concepts  witli  wbtcli  wc  arc  dcalinit 
••  the  Zetlichriji  article  [XXil  to  which  wc  hiiTc  in«<le  ficqnent  r^r 
erttice.  "IiOgical  necessity"  is  Moia  glveu  as  the  crilctioti  of  cou- 
■olidation.  "Fandirte  Cegenstaode  siad  mit  ibrcn  Pundameaten 
darcb  NothweniliRkeit  »erkniip(t"  (p.  n). 

^Vitritljahritchri/l fiirw.  Phito%.,±V\  (1892),  404.  aud  XVII  (1893), 
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who  worked  up  from  belovr  instead  of  working  dowa  from 
above. 

If  we  grant  Cornelius's  presupposition,  then,  we  gel  addi- 
tional evidence  for  qualities  of  fonii  (Ehrenfels)  or  consolidated 
contents  (Meinnng).  For  if  some  "  positive  conscious  coatcnt ' 
is  lost  in  analysis,  it  is  quite  possible  that  this  is  uo  other  than 
the  funded  content  which  characterizes  Meinong'scomptexion. 
Funded  content  means,  however,  for  Coruchus,  the  '  scnaatiun- 
wbole,'  the  unanaly?^  fusion  and  not,  as  for  Hhrenfels, 
something  added  to  the  &um  of  the  parts.  It  is  to  be  noted, 
moreover,  iu  passing,  that,  although  Cornelius  and  Meinoog 
both  contend  for  the  existence  of  funded  contents,  their  ibeories 
of  analysis  arc  radically  different.  Mcinong  (who  is  happiest 
when  heis  standing  spou-sor  for  a  concept )  develops  an  elaborate 
tcrminologj-  and  technique  to  explain  the  process  of  analysis.' 
It  should  be  remarked  that  it  makes  little  difference  to  our  niain 
problem  whether  the  fused  nndiiferentiated  whole  {Ges4Zmmt- 
vorsteUunx)  or  the  analyzed  complex  were  the  original  type  of 
mental  formation.  Our  primao'  question  is  a  question  <^  con- 
tent and  not  of  origin. 

One  further  point  only  is  it  necessary  to  mention.  Although 
analysis,  the  brealcing  np  of  a  whole,  does  not  create  the  sen* 
sational  elements,  it  may,  nevertheless,  says  Meinong,  alter  the 
funded  contents.  In  the  clang,  eg,  for  example,  one  gets  dif- 
ferent funded  contents  and,  therefore,  difierent  complexions 
according  as  one  attends  to  c,  or  iog,  or  to  eg.  To  state  the 
matter  in  general  tci  ms.  the  process  of  funding  aud  the  char- 
acter of  the  complex  depend  not  only  on  the  quality  and  the 
inteiuity  of  the  funding  contents  (the  infcriora)  but  also  upon 
the  direction  of  the  attention.  It  is  to  be  noted  that  both 
Meinoog  and  Cornelius  go  a  step  beyond  Ehrenfels  in  this  par- 
ticular. For  Hhrenfels.  the  funded  contents  are  maintained  so 
long  as  the  relation  of  the  parts  is  maintained.  Transposi- 
lion,  e.  g.,  does  not  destroy  the  funded  melody.  For  Meinong 
and  Comelins,  on  the  contrary,  the  funded  contenLs  can  be  al- 
tered, even  without  change  of  elements,  by  a  shiJt  of  the  atten- 
tion. For  the  later  writers,  then,  funding  is  a  more  subjective 
process,  more  independent  of  external  conditions,  than  it  is  for 
Ehrenfels. 

An  addition  to  our  systematic  knowledge  of  complexions  is 
made  by  Stephen  Witasek  (a  pupil  of  Meinong  nt  Craz). 
WitaseV  works  ont  Hhrenfels's  instances  of  GtstailquaiiiaUn 
which  are  themselves  based  upon  other  GtsiaUqucdii&ten:  e.  g.. 


'  Poi  Uelnoiig's  views  of  tltv  functiou  of  aiialyaia  tee  ZcHschr..  etc., 
VI,  340  antl  417.  CorncliuxN  itr<^ount  of  fasion  Rml  analytis  should  be 
read  in  conncciion  with  Stumpf's  ToHpiychologie,  Vol.  II. 

^Zeitsekr.,  eU..  XIV,  401. 
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polyphonic  composition  made  np  of  different  'voices,'  each  of 
"wbich  is  itself  a  complexion.  These  complexions,  wbich  are 
'twice  removed  from  simple  unfunded  elements,  or  members,  be 
calls  "complexions  of  higher  order."  (This  tenn  is  to  be 
iept  distinct  from  Meinong's  "  objects  of  higher  order  "  whicb 
embrace  the  objects  of  a// complexions  and  relations). 

The  most  imponant  part  of  Witasek's  article  deals  with  the 
ibmatioii  of  complexions  Some  complexions,  he  says,  are 
made  quite  autoinaticaUy.  The  paitials  in  the  note  cotnbine  (are 
iitnded)  in  a  perfectly  unetiuivocal  and  effortless  way.  produc- 
ing the  clntig  with  its  characteristic  color.  The  case  is  simi- 
lar with  the  melody.  The  funding  does  itself,  so  10  speat.  But 
in  the  case  of  cotuplcxions  of  higher  order,  the  possibilities  for 
iunding  are  increased.  In  a  contrapuntal  arrangement,  e.  g., 
one  mi|;ht  find  each  voice  funding  by  itself  and  then  uniting 
■^■ith  other  voices  as  a  complexion  of  higher  order,  or  the  pri- 
2nary  complexions  might  b<"  hanijoiiic  complexions  between  the 
simQhaueou^  parts  of  the  several  voices,  or,  again,  the  funding 
might  proceed  quite  irregularly  by  combining  successive  notes 
from  different  voices.  These  and  still  other  possibilities  arise 
■where  complexions  of  higher  order  are  involved. 

The  complexion  that  actually  does  issue  from  all  these  pos- 
sibilities is  decided  by  many  things.  The  first  prerequisite  is 
that  a  grotip  of  elements  sfaoald  be  disentangled  from  the  mass. 
This  13  often  accomplished  externally;  e.  ?..  the  solo  voice  is 
more  intensive  than  the  accompaniment.  Then,  too,  it  has  it-t 
own  distinctive  clang  color  to  set  it  off  from  tbe  other  sounds 
and  to  hold  it  together.  And,  finally,  spatini  position  and 
pitch  may  also  contribute.  But  beyond  these  external  condi- 
tions, Witasck  sees  a  special  activity  of  the  subject  working 
upon  the  members,  when  they  do  not,  of  their  own  accord,  fall 
into  definite  complexes. 

At  this  point  there  is  a  dissenting  voice  raised  on  the  subject 
of  funded  contents.  F.  Schumann  (Stampfs  assistant  in  Ber- 
lin) lakes  the  field  against  the  champions  of  consolidation.' 
Schnmann  gets  hi.s  bearings  from  unpublished  lecture  notes  of 
G.  E-  Miiller's,  Miiller  had  said  that  we  apply  various  predi- 
cates to  both  simple  and  complex  mental  contents  by  noting 
the  similarity  of  these  contents  10  others  and  by  placing  them 
in  various  groups.*  A  simple  tone,  c,  falls  into  an  intensity 
group,  a  quality  group  (the  one -dimensional  scale  of  pitches) , 
and  a  dang  color  group.  In  a  similar  way,  mental  ampUxts 
evince  similarities  and  fall  into  groups.  In  the  second  case,  no 
more  than  in  the  first,  is  there  a  special  relating  activity,  a 

'^ZeiUchr..  etc.,  XVII,  io6. 

*BB»ciit»lIy  tile  eauic  ae  Uuinc's  argument  on  tbc  diitinftio  nt- 
Horns,  V  Treatiu,  Bk.  I,  put  1,  mc.  vii. 
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higher  mental  faculty  iuvolved.  This  slRtemcnt  seems,  to  Sch 
maun,  to  staod  directly  against  the  contention  for  a  nen*  kii 
of  relating  activity  which  is  involved  in  the  theory  of  fund 
contents.*     Having  taken  hi;;  general  position,  Schumann  pro 
cccds  to  criticise  more  cinnimstaatially.     Hhrenfcls's  negative 
proof  has,  he  thinks,  fome  weight :  hut  the  inference  to  th^ 
'positive  ideational  contents'  is  unwarranted.     Melody  is  ^ 
poor  illustialiou  because  it  has  not  yet  been  siifTicieiillY  fac 
tored  for  us  to  tell  what  it  contains*  and  the  ••d(flerminatiiia>c 
of  position  "  {OrfsWHim^tun/^fn) ,  th^  elements  out  of  whicfc=C  ■^^:;h 
spatial  figure  is  &aid  to  be  funded,  are  fictitiotis  elements  frottcz: 
which  no  conclusions  such  as  Ehrenfcls's  can  be  drawn.  More — 
over,  Stumpf  has  disposed  of  clang  color  (as  Metuong  btmaelfc  J- 
admit.s)  by  referring  it  back  to  a  '  tonal  color  '  {q  the  elemen 
and  temporal  unities  may  be  shown  to  be  bare  sensationalK 
stuff.     The   unilariness,  the   wholeness  of  complexes,    upo 

which  M)  much  stress  has  bcon  laid,  is,  first  of  all,  for  Schu 

manu,  a  unitariiiess  tu  the  seu^e  that  the  complex  /un^i\>nates^c~-'^ 
as  a  uMaU  in  in&ueocing  reproduction,  judgment  and  fiieling.  —  ' 
Schumann  is  of  the  opinion  that  the  '  funded  '  part  of  the  com 
plexton  may  be  resoU-ed  into  feelings  and  accompaayinK  ideas,  — 
This  destriKtive  criticism  is  couched  io  too  general  tenos 


'  Frecivel]^  bow  tb«  cbampioos  ot  consolidated  costeots  conceive  tbe 
'  kctiviljr '  to  which  ScbuuKiio  objects,  it  i*  not  alwayn  cskt  to  dccidc- 
Bhrctifrladcuitfl.  u  w«  liAve  M«n,  any  ■pectal  artiTiiy.  MeiiiOiiK<3is- 
tEree*  with  Ehr«nfeU'!iarf:ameDt  that  the  form  qnality  w  giv«n  in- 
variably with  the  clc-tnentti<0^.  n/.,  II,  960).  EltmtMiui  ar«  funded 
only  nndcr  qujtr  definite  cooditions.  There  must  be  an  act  of  the  sab- 
(ect:  and,  iacompariaou,  Mciuong  tnaiDtatus.  "  the  subject  must  coo- 
tribute  coDsiJftatily  morr  thiin  in  the  p«rTce[>tion  of  form  or  melody 
and  yet,  irvcti  licrc.  tiot  nil  is  left  to  tnc  funditiK  contciits."  Id  ao- 
other  place  CXXI,  301  >,  Mciuoiig  says  that  the  »upcrius,  differcttce' 
(ns  in  c-omjutriii);  A  aud  B),  dcmiuid*  nut  only  aa  act  of  judgmeat 
(aad  "Allea  I'rthetUo  i>t  cio  Than  "),  but  ateo  a  workioK  o<rci  of  the 
materials  with  whi«b  the  jttdf;m«nt  has  to  operate.  Again  [XXI,  304), 
(DBding  ia  apoken  of  n«  a  '  process '  {FMiiJina^ive>rgamff}.whKh  may 
l»e  ushered  id  by  what  are  called  the  "  higher  intellectual  ouerations." 
Still  agaiu,  luudiog  i«  called  a  "  prodncirende  Thatijikelt"  {Uebtr 
MmHafimen,  paee^).  WitRMk  goes  siill  farther  and  declares  (or  a 
synthctiiioK  aclirity  by  lutaiis  cl  nbich  the  will  exerts  an  inflttence 
on  the  format iou  of  conipUxious  of  hlgther  order.  ■'  Der  fuiidtcrtela- 
halt  \n  uicht  IcdiKlicb  Rcsultat  eiocs  blind  wirkcnden  pnycbi^cfaen 
Mechauismu*,  soadcm  wir  sclbal  fasscu  nacb  eigeucm  Ermc&aen  die 
einielneu  BcttandntUcltc  (u  diescQodcr  jcncu  Gruppcu  euaamoicauod 
beilingen  todic  Form  dermbildenden  Komplexion  hohererOrdniinK." 
(,ZrilSfAH/f,  eu..  XIV,  416  ) 

•  TbU  ob)ecilou  difiera  from  the  one  urged  abovw  (p.  277).  Scbumojm 
plead*  |;eitcral  ignorance  of  melodic  form.  My  own  contention  waa 
that  the  theory  of  (onuaielemeutadovb  uot  Uke  account  of  what  ia 
actually  known  about  u»elo<ly.  It  presupposes  that  melody  is  )nn 
tonkl  seaMttona  or  thc»e  plus  a  form  quality.  McJDOfig'a  reply  to 
Sehnmanit  (XXI.  Ma)  does  noi  touch  this  point. 
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and  is  too  little  thought  out  to  be  entirely  convincing,  but  it 
u,  nevertheless,  vigorous  and  pointed.  Meiiioiig  replies'  at 
length  talciug  tip  Schumann's  points  in  great  detail  and  rcaf- 
firmiaK  his  old  position  taken  several  years  previously.'  Cor- 
oelius.  on  the  other  hand,  thinks  that  he  sees  a  chance  to  rcc* 
oocile  Miiller's  view  (which  he  himself  has  sustained,  in  his 
Psychology*)  with  the  doctrine  of  Elireufels  aud  Meiuoiig.  Just 
as  quality  and  intensity  and  extent  are  attributes  or  modifica- 
tions of  the  sensation,  su,  he  maintains,  are  fonn  qualitieif  and 
fnndeU  contents  attributes  or  modifications  of  complexes.  And 
they  are  brought  out  in  the  same  way;  namely,  by  noting  the 
resemblance  of  the  sensation  or  of  the  complex  to  other  scosa- 
tioos  or  other  complexes;  by  putting  it  in  a  group.  It  is.  there- 
fore, not  correct  to  .<ipeak  of  the  modification  or  attribute 
[Merkmai)  uf  a  complex  as  a  new  content  which  dependsupun 
the  juxtaposition  of  elements,  unless  one  means  by  'content' 
abstract  content;  that  is  to  say,  one  got  by  abstracting  a  single 
aspect,  as  the  '  fiftiine&s  '  of  the  iifth  or  the  '  thirduess  '  of  the 
third.  There  is,  Cornelius  continues,  no  reason  why  the  simi- 
larities of  complexes  should  depend  upon  the  simiUrityof  ihetr 
parts.  They  may  be  functions  of  the  complexes  as  wholes. 
The  form  quality  is  not,  then,  as  Ebrcnfels  and  Meinoug  say, 
a  ocw  positive  content  {Jnhall)  but  an  attribute,  a  character- 
btic.  a  properly  {JferA-ttta/)  .*  We  shall,  thtn.  have  to  speak  of 
'  ftindirte  Merkmale  '  instead  of  '  fundi rte  Inbalte.'  Consid- 
ered thu.H,  form  quality  Is  just  a  name  for  the  similarity  of 
complexes,  but  is  not  an  explanation.  It  is  a  matter  of  direct 
experience. 

CoTDelius  sliJl  leaves  unanswered  the  question,  'how  do 
these  new  similarities  between  complexes  arise  ?'  He  does  this 
purpa&ely,  because  he  is  writing  what  purports  to  be  a  purely  de- 
scriptive psychology;  a  plain  accuual  of  conscious  events.  Pro- 
fessor Lipps,  on  the  other  baud,  who  believes  in  an  explana- 
tory, as  well  as  a  descriptive,  account  of  mind,  insists*  that  the 
form  quality  rests  on  unconscious  psychical  processes.  In  the 
oouncctiotts  obtaining  between  mental  contents  we  see  only  a 
product.  The  real  causal  factors  that  produce  the  contents 
and  the  connections  between  them  lie  behind  the  scenes,  inac- 
cessible to  experience. 

This  view  of  funded  contents,  is,  one  may  easily  say,  as 


>  Z^ituAr..  *U.,  XXI  ( 1899),  «>s. 
»/»Mf.,  11(1891),  345- 

•/*irf.,  XXII  U8w,i.  101.  and  XXIV  (1900).  117. 
*  Ftychotogif  aii  Er/aArungiw\s%enicha/t.  Leipiig  (1897}. 
»  l^or  s  criticimn  of  Cornelius's  Theory  o(  Abitractlon,  see  HeinoDg, 
ZeiluAr..  tic.  XXIV  (1710),  34. 
•/*irf..  XXII  (1900),  383. 
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strong  or  as  weak  as  the  general  Lippsian  doctrine  of  uocon- 

scions  psychical  processes. 

With  the  sdmission  of  the  ftinded  content  as  an  attribute  or 
a  cfaaiacteriKttc,  vrc  begin  to  see  tbe  end  of  this  long  and  tn- 
voU'ed  dincnssion.  F.  ftchumann  writes  again.'  giving  a  large 
number  of  significant  instances  from  the  domain  of  visual  per- 
ception and  accepting  Cornelius's  view  of  the  funded  factor  as 
an  attribute  {Aferkmal)  which  rests  upon  a  peculiar  and  close 
omuolidattou  of  elements  in  a  complex.  He  shows  that  in 
spatial  figures  there  is  a  greater  or  lesser  anificatioii  of  the 
parts  which  corresponds  closely  to  the  fusion  degrees  of  tones;* 
i.e.,  au  approsimntionof  a  complex  to  a  single  impression.  Tbe 
unilarinesw  is  an  attribute  of  the  complex  which  makes  it  possible 
to  judge  the  likeness  and  difference  of  complexes  as  such.  E.s-, 
the  essential  charactcrifitic  of  the  square  is  the  like  \'a1uc  of  the 
sides  {as  against  tbe  oblong  whose  two  long  sides  are  character- 
istic) and  the  rectaiigtiiaiity  of  the  comers.  We  do  not  atop  to 
6gure  these  characteristics  out.  btit  they  strike  us  at  oiice; 
they  are  an  immediate  "  sensuous  moment  "  (^.  Mach'stertn, 
' '  space  senaatinn  "  ) . 

G.  F.  Stout  has  given  in  his  Analytit  Psyck<^ogy  (1896) 
some  account  of  form  qualities  and  funded  contents,  Stout's 
positiou  is  essentially  tbe  same  as  Ehrcufels's  and  Meinong's; 
though  his  theorj'  of  analysis,  as  a  process  which  works  a  fim- 
damental  change  in  mental  contents,  or  'presentations,'  is 
much  like  tliat  of  Cornelius.  For  F.hrenfels's  '  Gcstaltquali- 
til.'  Stout  substitutes  the  phrase  '  form  *  or  'plan  of  combina- 
tion.' He  uses  the  old  arguments  to  show  that  the  apprelicii- 
sion  of  form  is  a  "  constituent  of  consciousness  comparable  .  . 
with  the  perception  of  red  or  blue  "  (Vol.  I,  p.  66).  It  \%  not, 
then,  simply  a  mode  of  mental  combinatioa,  but  a  distinct  kind 
of  consciousness. 

It  is  time  now  to  ask,  '  what  is  the  real  outcome  of  all  ibis 
discussion  over  form  qualities, complexions,  and  objects  of  higher 
order  ?'  Psychology  has  certainly  gained  from  the  long  decs 
ade  of  debate.  If  the  vrhole  mass  of  literature,  which  we  have 
pnly  just  glanced  at,  did  nothing  more  than  fill,  even  tcra- 
•xwaiily,  a  gap  in  the  psychological  system,  it  would  ser\'e  an 
Iportant  purpose.  But  it  docs  more.  It  shows,  in  the  first 
•ee,  how  misleadiug  is  such  a  mbrication  as  '  sense '  and 
tellect."     Mind  is  not  so  simple  as  that  one  can  say  of  a 


be  (uiioD  i«  noi,  to  •peak  •trictlv,  &  ^;1»m«\ci»U«,  o(  Mertmai, 
'  (ntion  we  mp«n  (uiwl  content*.  I  ^  *»  wo^Tf  *»  ■  fiftliness '  or 
dOBM*  or  'ociftvrnc»»  '  wbicb  wonlJ  Vx  coMWnwl  ilie  new  obw- 
iMfc  of  the  rnscii  complex. 
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mental  formation,  '  tbLt  is  either  a  sensation  thai  has  found  its 
way  into  mind  or  a  siheer  Kpiritiial  ciealion  that  mind  has 
evolved.'  We  must  reject  this  onfortunate  dichotomy  and  ask 
quite  concretely  the  question  that  we  raised  at  first;  namely, 
"  what  is  the  actual  plan  of  mind  ?' '  And  it  is  not  difficult  to 
see  that  the  investigators  whom  we  have  been  reviewing  hav« 
begun  at  the  right  end  of  the  problem.  They  have,  r".  e.,  taken 
comparatively  simple  instances  that  do  not  fall  wholly  either 
under  'sense'  or  under  "intellect.'  bat  which  stand  on  the 
dividing  line.  The  first  point  raised  was  this:  are  these  simple 
perceptual  groupings  just  sensations  (Mach)  or  are  they  some- 
thing more  ?  The  writers  who  contended  that  they  were  '  some- 
thing more  '  have  been  concerned  to  show  precisely  what  the 
new  lactor  is  and  what  relation  it  bears  both  to  '  sense '  and  to 
'  intellect.' 

In  the  second  place,  the  discussion  has  shown  that  a  com- 
plete descriptive  account  of  a  mental  complex  demands  more 
than  an  enumeration  of  its  constituent  elements  taken  as  iso- 
lated units.  The  cotuptcx  docs  not  '  feel '  as  a  sum  of  such 
elements  would  feel.  "This  is  true  whether  the  '  funding  '  con- 
cept be  valuable  or  worthless. 

And,  finally,  the  problems  which  have  been  raised  in  the 
liteiatare  give  psychology  a  good  opportunity  to  test  the 
Talidity  aad  the  adequacy  of  its  mental  structures.  If  its  ele- 
ments  prove  inadequate  when  one  comes  to  synthesis,  they 
must  either  be  augmented  or  their  claim  to  represent  the  whole 
of  mental  tissut  must  be  recalled. 

Bm,  even  though  it  be  granted  that  the  discussions  referred 
to  have  borne  fruit,  we  mu9t  admit  that  the  specific  problems 
taised  have  not  all  been  satisfactorily  solved,  There  are,  in  the 
writer's  opinion,  two  general  criticisms  of  the  results  that  re- 
uaiD  to  be  made.  ( i )  Where  a  new  '  funded. '  factor  has  beetl 
Jonnd  necessary,  the  true  nature  of  psychological  elements  has 
not,  as  a  rule,  been  kept  in  view.  (2)  The  concept  of  *  activ- 
ity '  in  the  process  of  funding  has  not  been  made  clear  and  tin- 
ambigaons. 

Unfortunately,  a  specific  justification  of  these  criticisms  and 
a  positive  contribution  to  the  subject  would  call  fur  a  scpurate 
aflicle.  It  may  not  be  impossible,  however,  to  indicate,  in  a 
few  words,  the  direction  which,  it  seems  to  me,  promises  quick- 
est approach  to  a  solution. 

The  two  concepts  to  conjure  with  are  the  concepts  of  analy- 
ais  and  attention.  It  is  useless  to  attempt  to  decide  on  the 
existence  of  funding  contents  or  funded  objects  until  an  agree- 
ment i$  reached  on  the  quale  and  the  hmctions  of  analysis;  and 
is,  likewise,  futile  to  dispute  over  the  mental  activities  in* 
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volved  in  funding  until  the  possibilities  of  attention  havebeerr^** 
exploiltd. 

What  I  may  have  to  say  on  tbesc  two  topics  will,  perhaps.  ^= 
be  more  intelligible  if  1  state,  first  of  all,  my  owu  conviction  die-k 
the  general  question  involved.  The  hypothesis  of  di&tioctive 
and  unique  conscious  structures  which  characterize  menial 
complexes  is  to  be  entertained  with  caution,  if  not  with  sos — 
picion.  Their  intemperate  use  in  certain  of  (he  treatises  that^ 
we  liave  discussed  is  both  unnecessary  and  indefensible  I  pre-  — 
fer  to  say  that  the  eitsenlial  n;ilure  of  a  complex  is  determined,  . 
not  by  a  funded  or  formal  factor,  but  by  the  character  of  the  — 
elements  themselves,  the  connections  into  which  they  fall  and  ' 
the  state  of  attention  in  which  the  complex  is  given. 

The  theory  of  funded  elements  derives  its  chief  plausibility 
from  an  inadequate  definition  of  element.  Reference  to  otir  two 
types  of  analysis  (p.  271  above)  will  make  this  clear.  External 
analysis,  which  fixes  ailention  on  stimulus  and.  particularly, 
on  the  progressive  simplification  of  stimulus,  is  certain  to  yield 
abstract,  artificial,  isolated  and  self-centered  units — as  'red' 
■  strain,'  the  tone  V  '  pressure,'  *  sweet,'  '  pleasantness,'  etc. 
Such  elements  as  these  arc  always  oblivions  to  every  exigence 
but  their  own.'  Each  quality  is  •ielf-coutained.  sufficient  unto 
itself.  This  view  of  elements  finds,  it  is  true,  ample  justifica- 
tion. It  is  a  wonderfully  serviceable  view  in  mental  analytics. 
But  the  point  is  that  the  view  »>  MtrsZ/ffZ/y  analytic.  If  we 
want  to  know  what  mind  is  like  in  the  concrete,  we  must  stip- 
ptement  the  type  of  analysis  by  the  second,  internal,  type. 
That  is  to  say,  we  must  explore  all  sides  of  a  complex,  at  a 
complfx;  i.  g..  the  visual  colligation  or  the  auditory  fosloo  or 
the  melodic  sequence,  "W'e  must  search  out,  in  turn,  the  con- 
stituent parts  of  the  complex. while  the  unanalyzed  or  half-ana- 
lyzed remainder  Is  maintained  in  the  background.  By  thb 
procedme,  only,  do  we  get  at  mental  elements  as  they  stand  in 
ccnnectioD.  as  they  make  up  the  actual  living  tissue  of  mind.' 
The  element  then  becomes  a  simple  thing,  but  a  thing  with  its 
connections  upon  it,  with  its  real  '  local  signature  '  in  the  anat- 
omy of  mind.     But  if  the  element  is  a  being  with  a  j/n/Mj.wilh 

>  It  is,  «pf»r#ntlj.  thU  kind  of  a  ini<nUl  clement  tbRt  J«ine«  rejects 
with  io  mncta  ier\or  in  his  rbapter  on  Tli«  MItiti  StuU  Theory  {,Psf- 
tMogy,  I.  cb.  VI ).  In  bis  impatience  mt  association  is  ts.  Jatnes  orer- 
does  ulw«el(  in  aa«ertinK  that  we  cannot  "  mix  feelings  a*  sacb."  He 
Is  even  1r<3  10  tfae  absurd  statement  tbai  tbe  (astc  of  lemonade  does 
not  inclurle  ihc  qualitie*  wid  anil  nweet  (]>.  138). 

*C/.  C.  Stumpt  {  TonfisychalogU.  11.  p.  179):  "  Als  Teileraclifsinun- 
cea  im  weite-'trn  Sinuc  kinincn  wir  acblicMlicb  ntcbi  bios  die  in  cicer 
VorvtcllanE  cutballca  absoluten  Elemcotc  (<iie  cintclncn  Touc,  Lin- 
len]  t«itkhocn,  eoudetn  oucb  die  iwiachen  tvei  aolcben  Blementeo 
atattficdenden  B«ziebuugen." 
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a  pUce  to  fill  in  one  group  or  another,  what  more  U  needed  to 
make  up  the  group  than  just  these  elements  and  the  pUn  of 
arrangemenr,  which  is  ootbiag  but  the  elements  taken  to- 
gether ?  Does  not  the  '  funded  content '  become  supcrflaous? 
Nevertheless,  two  things  remain  to  be  ssid  by  way  of  adding 
'plausibility  to  the  position,  (i)  The  peculiar  unity  of  the 
complexion  (Meinong)  may  serve  as  an  argument  for  a  '  plan 
of  arrangement '  as  well  as  for  a  funding  process.  This  unity 
— whether  it  take  the  form  of  '  fifthncss,' or  '  octavcncss,' or 
'  squareness,'  or  '  rectangularity,'  or  '  violinness,"  or  '  trumpet- 
aeas  ' — need  not  be  the  result  of  a  '  unification  '  content,  apart 
&on]  the  ordinarj'  visual  or  auditory  elements.  These  things 
are  simply  the  mode,  the  pattern,  in  which  the  elements  (as 
revealed  in  internal  analysis)  are  set  forth,  They  represent 
grou p-chaiacteristics  for  which,  to  be  sure,  we  shall  look  in 
vain  in  the  abstracted  elements  of  external  analysis.  Never- 
theless, they  call  for  no  special  conscious  moment  foreign  to  the 
constituent  members  themselves. 

In  the  second  place  (3).  no  account  of  the  psychology  of 
complexes^-eveii  of  the  simplest  complexes — can  be  completed 
without  reference  to  atteutioQ.  The  skeptical  reader  may  have 
•niicipatcd  the  argument  at  this  point  by  saying  that  here  at 
last  the  Elwas  Nf«ts,  the  deus  ex  marhina.  must  reveal  itself. 
But,  surety,  this  depends  entirely  on  what  one  means  by  atten- 
tion. Of  course,  if  attention  is  a  particular  proces.s  among 
other  processes,  appeal  to  snch  a  factor  will  not  remove  the 
difficnlly  which  we  are  trying  to  avoid.  But.  if  attention  be  con- 
ceived afi  a  staif  or  (ondilion  of  consciousnes.*:,  with  well-marked 
characteristics  and  perfectly  definite  consequences,  it  may  well 
be  that  it  is  the  one  moment  that  is  lacking  to  our  explanation. 
It  will  be  snch  a  moment  only  on  condition  that  the  attentive 
coosciou^ne^sM  is  a  synthctizing  conadousncsa,  only  on  condi- 
tion that  the  formation  of  mental  complexes  is  one  of  the 
fanctions  of  the  attentive  consciousness.  This  is  not  easy  to 
prove — although  it  is  accepted  by  many  psychologists.  A 
denmnstration  of  the  point  realty  requires  a  theory-  of  atten- 
tion. It  would  be  fuolish  to  attempt  even  the  outline  of  such  a 
theory  at  this  late  point  in  the  argument.  There  are,  however, 
two  sets  of  fact>i  which  may  be  set  down  as  favoring  a  syn- 
Ibetic  function  of  attention.  In  the  first  place,  introspection 
bears  witness  to  the  fact  that  ubjects  present  themselves  as 
wholes  while  we  attend.  Btfamt  we  analyze  under  attention 
Is  00  proof  that  we  do  not,  at  the  same  time,  synlhetizc.  Ex- 
perience, it  is  true,  comes  in  '  lumps'  to  the  inattentive coo- 
acJQoaaess.  But  these  ltim|M  are  not  the  unitary  object.s  of 
perception  that  stand  before  consciousness  when  its  parts  have 
Ken  not  only  brought  into  foais  but  also  brought  together  in 
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deGnite  arTang:ement.  Our  second  argumetit  falls  to  ns  from 
g«ietic  ps>xhology.  One  of  the  principal  fiinclioas  of  Ibc 
nervouK  system  in  to  collect  and  to  co-ordiaate  the  experiences 
of  the  oiKanism.  It  brinRS  together  the  variotis  aspects  of  a 
siitiation  and  reflects  them  lu  conscioiisiiess.  It  is  easy  to  see 
thai  attention  to  a  •  situation  *  rather  than  to  a  disconnected 
set  of  seusatioDs  and  feeling  is  the  more  favorable  to  the  or- 
ganism, lience  we  may  well  suppose  that  one  of  the  results 
of  natural  selection  has  been  to  sanction  the  tendenc>-  to  attend 
widely  and  to  groop  comprehensively  the  elenieots  of  an  ex- 
perietice. 

At  tlie  same  time,  this  argument  from  genesis  proves  to  be 
more  than  an  argamcnt  for  a  synthetizinji  attcnlioa.  It  also 
confirms  onr  general  remarks  about  plans  of  arroDgement,  for 
it  shows  us  that  the  simpler  uieutal  groups,  at  least,  have  been 
made  at  the  behest  of  nature.  They  correspond  to  sltaatiotu 
which  have  appeared  over  and  over  again  in  the  history  of  the 
individual  and  of  the  race.  Wc  can  pick  out  hundreds  of  spatial 
and  temporal  and  qualitative  groupings  which  have  got  them- 
selves formed  by  persistent  and  united  appeal  to  the  organism; 
tactual  perceptions,  smelt  and  taste  complexes,  auditory  fn- 
sjons,  peroeptioas  of  bodily  position.  It  is.  then,  rather  the 
finger  print  of  nature  that  we  trace,  first  of  all,  in  the  '  com- 
plexion,' than  the  operation  of  a  uni<iue  mental  factor. 

The  arguments  from  attention  are,  1  admit,  inconclosive. 
My  reasons  for  bringing  them  forward  are  simply  these.  I 
have  emphasized  the  concept  of  attention  because  it  is  one  of 
the  corner-stones  of  every  modem  psychological  system ; 
because  it  has  been  thoroughly  analyzed,  and  because  it  is, 
without  any  doubt,  closely  connected  with  the  phenomena 
which  wc  have  been  dt.<icussiDg.  Ever>'  descriptive  account  of 
mind  involves  the  alteution;  front  Herhart  down,  the  concept 
has  been  exposed  to  a  searching  criticism — we  know,  now,  its 
characteristics,  its  concomitants  and  its  cSccts; — and,  finally, 
it  lies  at  the  basis  of  perception  and  of  thought.  Why  not, 
thcu,  use  it,  alongKidc  the  coaccpt  nf  analysis,  in  preference  to 
any  ambiguous  and  misleading  'productive  activity'  or  'in- 
lerfemice  by  the  subject,"  or  psythisthts  Znthun  or  'newly 
created  content,'  in  analysis  of  the  complexion  ? 

I  may  say,  however,  that  in  spite  of  divergence  of  opinion, 
Heinong's  coucept  of '  complexion '  has,  to  ay  mind,  much  to 
reoommcnd  tt.  It  u  an  iinvtovcvnenl  on  Hhrenfels's  '  form 
quality  '  because  it  emphoKvies  \>\c  nrframuition  of  elements 
rather  than  the  mere  addilick-ii  o^  «  n«<«  >\Qa.\ity.  Meinong  doM 
not.  however,  move  fer  eno-^a^Vi  , '"» J**  ^Wtion  of  orgwdia* 
tion.  His  notion  oflnndtng  -<a  e^r^jjiswra'wnii.  iftei  aU.  hardly 
in  accord  with  the  &cts.   T^r-vae^t'*°"*Wsx  u»  siwmjly  the 
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obliteratioa  of  the  elements  at  the  expense  of  tlie  funded  con* 
tents.  To  speak  strictly,  funding,  in  the  literal  sense,  is  only 
tbe  extreme  limit  of  the  process  of  unification — a  limit  seldom, 
If  ever,  reached  in  experience. 

I  should  suggest  in  place  of  'funding'  and  'complexion' 
the  terms  '  Incorporate '  and  '  incorporation. '  '  Incorporation ' 
has  the  advantage  of  covering  nil  grades  of  dependence  and  in- 
dcpeadencc  of  the  parts;  and,  at  the  same  time,  it  suggests  in- 
timate union,  close  organization.  Furthermore,  instead  of 
implying  a  new  conscioas  structure,  it  emphasiies  the  charac- 
tenstica  and  functions  of  the  incorporated  mais,  taken  as  a 
whole. 

It  is  only  fair  to  say  in  closing  that  the  %-anoiis  terms  that 
have  been  proposed  in  counection  with  the  present  discussion 
really  cover  a  heterogeneous  mass  of  psychological  material 
which  stands  in  sore  need  of  classi&cation.  There  can  be  no 
doubt  that  the  simple  fusion  of  tones  and  the  judgment  of  sim- 
ilarity between  objects — to  take  extreme  cases — involve  very 
different  mental  processes.  The  clearing  up  of  these  differences 
and  the  systematic  envisageraent  of  the  general  question  are, 
at  present,  perhaps,  the  greatest  desiderata  Jn  the  problem  of 
mental  arrangement. 
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I.       iNTKOUUCTOaV. 

The  safe.«t  way  to  gain  a  foothold  for  a  stody  of  this  kind  iai  _ 
lo  outline  at  tlii:  bcKinning  ils  purpose  and  bearings.  That  it«-*  *  '*• 
scientific  value  depends  on  very  definite  limitatious  is  obviimt^*-*'*'!' 
to  anyone  familiar,  e%-eii  in  small  degree,  with  the  aubjccr=:*^^ 
matter  dealt  with.  The  ps>-chol()gisl  has  berelofore  oectssarilysc  *  "^ 
limited  him.seirto  n  study  of  the  .simplest  kinds  of  mental  ac— 'C'C 
tivity,  and  exclndcd  everything  that  seemed  too  complex  foiK*:^**'' 
his  methods.  This  led  to  the  relative  neglect  of  a  group  ot*::*  « 
processes  which  have  lately  been  brought  into  mnch  greater*; ■^»"0 
prominence  by  the  genetic  method,  namely,  the  instincts  andfc>  ^^'^ 
instinct- feelings.  Whatever  may  be  meant  by  these  terms,  _*«--^ 
aad  tbdr  connotatiun  is  as  yet  vetj-  indefinite,  we  may  at  least* ■^^^ 
take  them  as  meaning  a  series  of  definite  functional  relatioiisto  «::^  j'^ 
the  organism's  environment.     No  one,  in  the  present  state  of*  *^' 

inquiry,  can  seriously  doubt  that  these  elements,   having  be 

hind  them  all  the  accumulated  force  of  the  evohitionary  series,    « 
are  the  chief  determining  factors  iti  individual  and  racial  life.     - 
While   the  complex  orgaiiiration  of  human  mental  life  pre-  - — 
eludes  the  possibility  of  tracing  the  instincts  with  the  same  de-    — 
gree  of  defiuiteiicBS  as  iu  the  nnimal  series,  yet   they  mark  out    ^ 
with  no  less  certainty  the  broader  areas  of  human  activities. 
The  fact  remains,  however,  that  genetic  psychology  finds  it      ' 
neccs.'iar>'  to  take  a  long  leap  in  passing  from  the  animal  to  the     ' 
human.     The  psychological  "missing  link"  is  not   one  bnl     - 
many.     Iu  order  to  supply  these  lacuase  in  the  line  of  devel-     " 
opment,  a  new  branch  ol"  inqnirj'  has  been  inaugurated  and 
prosecuted  with  remarkable  success,  namely,  the  study  of  the 
child  in  all  the  stages  of  growth.     But  results  here  must  suflfef 
from  the  obvious  limitation  that  the  child's  development  is 
only  a  condensed  index  of  what  took  place  on  the  larger  place 
of  race  historj".     The  steps  arc  passed  over  loo  rapidly,  and 
the  necessary  social  environment  is  too  deficient  or  loo  false  to 
the  child's  nature,  for  the  charactcrisiic  iwvchicfll  states  to 
take  on  definite  form.     Btii  ..incd  if  the 

results  of  this  work  arc  «ii::,  '  "  !'"'««ihle 

data  in  the  field  of  racu  Iti- 
derived  from  two  sourc 
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tlw  study  of  civilized  races  in  theit  stages  of  forrnaliou.  The 
second  oftliese  sources  while  kss  accessible  Ls  by  far  the  more 
prolific  in  materials  and  interest.  The  reason  it  has  been  rela- 
tively disregarded  is  probably  tbe  nosetUed  stale  of  the  ectCDCe 
of  mythologj-. 

Not  many  years  since,  and  to  some  extent  up  to  the  present 
time,  it  was  customary  to  regard  a  race's  mythology  as  a  curi- 
ous collection  of  fanlastic  fables,  Greek  deities  were  studied 
because  Greek  scutptois  had  cho^en  them  for  their  models,  liud 
their  legends  were  investigated  because  ihey  entered  to  so 
great  nn  extent  into  classical  drama  and  tragedy.  Our  eyes  are 
just  now  being  opened  to  the  fact  that  each  of  these  Htorics  ta  a 
vast  repository  of  psychological  malenal.  representing  in  crys- 
tallized form  the  accumulated  experience  of  a  long  process  of 
devcloptnenl.  Psychological  insight  adds  immense  sigiuficaucc  to 
the  Greek  and  Teutonic  epics.  VerylittleisaddedtotheHomeric 
story  when  Schliemann  tells  us  that  there  was  a  fortified  town 
on  the  Asiatic  const  which  the  Greeks  besieged  aud  con<iuered. 
In  this  roixtnre  of  Dichtiing  and  Wahrheit,  the  former  only  is 
worthy  of  study.  It  is  in  the  figures  of  the  heroes,  the  char* 
acter  of  Achilles,  the  treatment  of  mac  by  man.  the  games  at  the 
funeral  of  Patroklos,  the  actious of  Helen  audCiytcmnestra.and 
above  all  the  circle  of  divinities  in  the  Olympic  council,  that 
scicniific.  as  well  as  lesthetic  interest  must  center.  When  we 
reflect,  again,  that  our  own  religion  and  civilization  arc 
but  further  elaborations  of  myths  and  legends  already  outlined 
in  the  Vedas.  the  Homeric  epics  and  the  Norse  mythology,  we 
arc  in  position  to  estimate  the  value  of  psychological  investiga- 
tion in  this  field. 

While  the  linguistic  school  of  comparative  mytlio]og>"  can 
hardly  expect  the  assent  of  the  psychologist  to  all  its  claims, 
yet  it  has  made  one  contribution  which  must  be  tbe  starting 
point  of  all  investigators,  the  fact  that  the  chief  mythological 
personages  arc  altimalely  representations  of  natural  objects  and 
natural  phenomena.  This  connects  co  the  one  handwith  the  bio- 
logical law  of  ad.iptation  to  the  physical  environment,  and  on 
the  other,  with  the  most  primitive  stages  of  reflection.  We  are 
justified  to  a  certain  extent  in  believing  that  these  early  ac- 
counts represent  what  nature  actually  meant  to  she  most  primi- 
hnmftD  beings,  and  their  instinctive  reactions  to  it.  It  is 
cresting  to  compate  the  rigid  physical  nature  of  science  with 
imistic  and  highly  personified  euviroiiineiit  to  which 
acttially  adapted  himself.  Out  of  the  feelings  aad 
which  were  ibougbt  to  belong  to  the  ever  present  and 
f  the  physical  world  grew  stories  and  romances 
groundwork  of  mythology.  This  point  is 
d.     Tbe  great  similarity  of  tbe  myth-form- 
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inf;  proce&s  in  dificKnt  parts  of  the  world,  and  the  6ict  that  it 
is  repeated  in  tfac  life  of  crv'cry  child,  point  to  a  psychological 
solidarity  of  the  race  which  must  have  deep-lying  roois  in  the 
evolutionary  Mrics.  These  early  Icgeods,  as  Max  Miiller  says, 
"though  tbey  may  be  pronounced  childish  and  tedious  by 
some  critics,  seem  to  tne  to  glitter  mth  the  brightest  dew  of 
nature's  own  poetry,  and  to  contain  those  very  touches  tbat 
make  us  feel  akin,  not  only  with  Hoincr  or  Shake^tpcare,  btit 
even  with  Lapps,  and  Finns,  and  Kaffirs," 

With  this  universal  aiiiiinstic  view  of  nature  as  a  back- 
ground, it  seems  natural  that  a  great  mytliologtcal  and  legen- 
dary accumulation  should  appear  in  connection  with  the  moon. 
The  following  from  Harlcy  is  an  excellent  statement  of  the 
case:  "  The  sun,  incomparable  in  splendor,  invariable  in  as- 
pect and  motion,  to  the  unaided  eye  immaculate  in  surface,  too 
dazzhng  to  permit  prolonged  obser\-ation,  and  shining  in  the 
daytime,  when  the  mind  was  occupied  with  the  duties  of  pas- 
toral, agricultural  or  commercial  life,  was  to  the  ancient  sim- 
ply an  object  of  wonder  as  a  glory,  and  of  worship  as  a  god. 
The  moon,  on  the  contrary,  whose  mildness  of  luster  enticed 
attention,  whose  phases  were  an  embodtmeul  of  change,  whose 
strange  spots  seemed  shadowy  pictures  of  things  and  beings 
terrestrial,  wboM  appearance  amid  the  darkncu  of  the  night 
was  so  welcome,  and  who  came  to  men  susceptible,  from  the 
inSticnces  of  quiet  and  gloom,  of  superstitious  imaginings,  from 
the  very  beginning  grew  into  a  familiar  spirit  of  kindred  form 
with  their  own,  and  though  regarded  as  the  subordinate  and  wife 
of  the  sun,  was  reverenced  as  the  superior  and  husband  of  the 
earth.  With  the  tran.<imis.<non  of  thi<i  myth  began  its  transmu- 
tation. FtODi  the  moon  being  a  man  it  became  a  man's  abode: 
with  some  it  was  Che  world  whence  human  spirits  came:  with 
others  it  was  the  Ouat  home  whither  human  lipirits  returned. 
Then  it  grew  into  a  penal  colony,  to  which  egregious  offenders 
were  transported;  or  prison  cage  in  which,  lichind  bars  of  light, 
miserable  sinners  were  to  be  exposed  to  all  eternity,  as  a  warn- 
ing to  the  excellent  of  earth." 

In  the  present  study,  ontogenetic  and  phylogenetic  results 
are  placed  side  by  side,  but  the  attempt  ts  made  to  avoid  the 
mistake  of  trying  to  6ad  cases  of  exact  corrcapondcnce.  What- 
ever the  doctrine  of  recapitulation  may  mean  when  applied  to 
the  later  singes  of  gmwth,  consideration  must  be  shown  for  the 
immense  difference  between  the  two  scales.  It  ctjuld  hardly  be 
supposed  that  tbc  later  and  more  plastic  fortuatiuns  would  ap- 
pear with  the  definiteiiess  of  rudimentary  organs,  or  that  they 
would  necessarily  be  fixed  at  all.  The  well  known  swimming 
movements,  for  example,  or  those  of  climbing,  are  really  not 

dimentary,  as  they  have  no  rcmdue,  but  arc  a  stage  in   the 
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formation  ot  more  elaborate  movemtsts,  to  vrbicb  tbey  are  sub- 
sumed.    It  is  tboiigbt  better,  therefore,  to  illustrate  a  particu- 
lar stage  or  tendency  in  botb  tbe  ontogenetic  and  the  phylo' 
Seaetic  aeries  by  assembling  a  large  number  of  exprcssioRA  on 
each  side,  and  thus  showing  a  general  identity  rather  than  in 
particulars.     It  may  be  argued  that  it  is  impossible  to  gel  tbe 
apontancoiis  expressions  of  children  on  account  of  tbe  preva- 
lence of  nursery  and  folklore  Blorie^.     This  is  true,  but  the 
argumeut  hardly  seems  valid  when  we  reflect  that  there  must 
"be  a  rtason  for  the  existence  of  all  nursery  stories,  and  that 
The  interest  which  receives  is  identical  with  the  interest  which 
creates.  A  child's  capaeitj-  is  not  a  hole  that  can  be  filled  with 
anylbiug,  but  an  active,  selective  interest.     In  some  cases  the 
external  influence  is,  tmfortunately,  too  great,  as.  for  example, 
in  the  idea  that  the  m<Jon  is  composed  of  cheese.     But  on  the 
wbole,  there  can  be  no  doubt  that  in  the  material  presented 
there  is  a  wide  play  of  spontaneity. 

Tbe  children's  expressions  are  gathered  from  returns  aggre- 
gating 423,  of  which  321  are  from  females,  102  frnm  males. 
This  material  was  collected  by  Dr.  G.  Stanley  Hall.  The  Rev. 
Timothy  Harley's  Moan  Lore  made  the  task  of  collection  much 
lighter  on  the  side  of  folklore  and  mythology. 

2.    Substance.  Distance,  btc. 

Careful  inquiry  and  reminiscence  concerning  the  substance 
of  the  moon  show  that  eighteen  children,  averaging  five 
years,  thought  it  made  of  cheese.  Sometimes  the  mice 
eat  it  borse-sboe  shaped,  or  that  it  could  be  fed  by  throwing 
cheese  up  so  clouds  could  catch  it;  or  it  was  green  because 
the  man  in  tbe  moon  fed  on  green  grass;  its  spots  were 
mould;  it  was  really  green  but  looked  yellow,  because  wrapped 
in  yellow  cheese  cloth;  it  was  cheese  mixed  with  wax  or  with 
mdted  tava,  which  might  be  edible;  there  were  mauy  rats, 
mice  and  skippers  there;  it  grew  big  from  a  starry  speck  of 
light  by  eating  cheese.  It  is  made  of  rags,  3;  or  the  man  in  it 
is  stuScd  with  them;  it  is  a  picture  with  yellow  paint.  4;  made 
of  yellow  paper,  3:  putty,  i:  gold,  7;  silver,  3;  honey,  3;  cot- 
ton. 3;  a  lucky  stone,  i;  a  cake  of  ice,  5;  of  many  stars,  3;  air, 
i;  gas,  3;  brass,  4:  a  plate.  3:  a  balloon,  3;  clouds,  8;  a  ball.  3; 
tallow,  3;  a  lamp,  candle  or  gas,  10;  of  light,  4;  of  dirt,  3;  water, 
3;  cloth,  z;  a  bundle  of  sticks  on  fire,  i:milk,  i;  butter,  z;  felt, 
1;  lightning,  3;  made  of  dead  people  who  join  hands  in  a  circle 
of  light,  i;  some  bright  dish  hung  up,  water  and  dirt  like  tbe 
earth,  i;  a  dead  skull,  i;  a  water  pail.  2;  it  is  God,  Christ,  or 
anyone  else.  S;  is  the  face  or  head  of  some  dead  relative  or 
Eriend,  3:  stuck  out  through  the  clouds,  or  the  body  goes 
straight  toward  the  sky  and  is  hidden  from  us  by  tbe  head. 
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The  majority  under  8  did  not  know  what  it  was  made  of,  off 
ebc  give  answers  obviously  invented  ad  hoc. 

It  is  AS  big  a.<i  a  cent,  m^*  6st,  a  football,  mamma's  face,  a 
jaclc-o-lantborn,  a  dtnucr  plate,  a  flour  barrel,  a  washbowl,  a 
closet,  a  mill-wheel,  a  washtub,  a  hat,  a  well,  a  sewer  hole,  a 
boose,  etc.  Prom  forty-fouc  such  compariiions,  I  roughly  av- 
erage that  its  disk,  seems  at  least  a  foot  iu  diameter. 

Its  distance  from  the  spectator  thought  to  be  i3  feet,  as  far 
up  as  you  c^uld  reach  ou  a  step-ladder,  a  ladder  could  be  wt 
up  against  it,  Ln  twenty-three  cases,  children  want  it  given 
them.  It  coutd  be  reached  by  going  to  the  borizun,  climbiug  a 
bill  or  a  tree.  Six  children  ran  away  to  get  it  as  it  was  rising. 
Surprise  is  recorded  or  reaching  a  hill-top  to  find  it  just  as  far 
away.  Eight  wanted  to  go  to  the  edge,  touch  or  look  close  at 
it  to  see  what  it  really  was.  Wheu  children  arc  eight  or  ten. 
they  realize  that  it  wi^uld  talce  days,  weeks  or  mouths  to  walk 
to  it,  and  a  little  later  they  begin  to  estimate  its  distance  by 
absurdly  extravagant  figures  or  illustrations.  Very  common 
Is  the  ide.1  th.it  there  is  somewhere  a  ladder,  perhapsof  strings, 
that  leads  to  it. 

How  it  got  there  and  stays  is  one  of  the  most  bafSiug  prob- 
lems of  childhood.  It  flew  up,  was  blown  up,  swam  up,  crept, 
walked,  rolled  up,  wa:i  fastened  up  iu  many  ways  by  God  or 
Christ,  or  some  one  climbed  up  to  the  -sky.  it  glided  up  just  as 
it  now  moves,  it  sailed  up  from  the  water,  it  was  thrown  up  and 
huug  or  struck, went  up  in  a  power  or  balloon,  was  born,  made 
or  grew  there.  Younger  children  think  papa  or  some  adult  put 
it  there,  or  it  went  up  by  its  own  voluntary  motion,  and  only 
older  children  think  it  got  up  by  electricity.  The  age  in  which 
most  opinions  are  expressed  is  nine,  coinciding  thus  with  the 
age  oi  lErcatcst  interest  in  the  pu7^.le  as  to  how  the  man  got  to 
the  moon.' 

H.,  I.  Concluded  it  must  be  hoolced  oa  a  board,  and  his  pliiyniatvs 
Mid  It  was  mucilage  &ad  siriugv.  because  God  would  get  tired  boldutg 
U- 

H.,  7.   Sftld  the  Tovrer  of  Bal>el  unil  the  pyrsmldi  wa»  to  put  It  np  oa. 

P.,  8.  Thougbt  it  was  slid  up  on  tfac  rslabow,  and  once  tbouKhi  the 
elouds  held  it. 

M.,  4-  It  was  put  up  by  the  Brst  mcB  who  were  very  tall  «Bd  stood 
on  cacb  otlier't  ftbouldera. 

v.,  lo.  Worried  her  mother  with  questioning  how  it  could  Bttiy  op 
there  so  long  aud  not  fall.  b«  h  kite  or  bin)  oouid  uot  (itsiy  up. 

P..  17.  Used  to  wonder  by  the  hour  haw  it  could  possibly  ever  be 
put  up  Ko  bi|{h.  »w.\  thouKhl  out  many  mechaiiica.1  device*. 

F..  at.  Never  noticed  much  alxtut  ifac  moon  CKCcpt  sometimes  it 
came  around  as  yoB  sometimes  sec  a  cloud  or  a  bird.  She  never 
thought  of  its  qaartcra  or  whether  it  moved. 


>  See  Miriam  V.  L«vy,  How  the  Man  Got  id  the  Moon.  555  oplakuts, 
f*dstgf>Xital  Seminary,  Vol.  III.  p.  317. 
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M.,  tS.  Used  1A  rit  and  watch  thr  moon  10  aee  it  h«  could  ecc  it 
move,  afid  cuncludcil  it  tnuKt  j<-rlc  nlon^  when  be  was  aot  lookiiif;, 

P..  93.  Obcc  had  n  panic  on  nnding  that  the  moon  ran  along  jtuitaii 
(«t  as  Kh«  did.  It  Icepc  joBt  oppuuiie  ber,  auil  abe  ran  homv  without 
dariug  to  look  bebind. 

P.,  31.    Thought  ttir  moon  ws4  niuiiiug  i>  race  to  get  borne  lirst. 

P..  18.  Once  on  a  joutucy  socitiK  Ibc  moon  !□  a  new  direction, 
thought  they  bail  t^ottc  around  tbc  other  nidi:  of  it,  but  finally  con* 
clad^d  that  it  «as  a  different  uioon  from  that  they  bad  Uft  at  home. 

M..  ti.  Said  it  went  wiiU  us  at  uigbt  to  kcc}>  o£f  the  dark.  Twcire 
children,  aceragiiig  tight  years  old,  dt-nv  positively  that  it  IDOvcE  at 
all.  It  is  always  overhead  anrl  is  faalen&l,  of  it  iiifiy  move  around  a 
little  if  it  got  loose,  or  it  would  hit  the  etarn.  cloads.  bonsee  or  treei 
if  it  moved.  Very  manj-  looked  for  (ect  or  winf;s,  said  It  rolled  Hke  a 
boop,  01  slid,  pufthin^  ererythiug  before  it. 

H.,  8.  Sometimes  it  cnnim  nnt  of  the  woodfs,  Kometitnet  oat  of  the 
riTcr.  and  soniciimes  oTcr  the  giavcyard.  Eleven  cblldrcu  thought 
■ometimcs  ji  came  lovrard  you.  or  sank  back  into  the  aky  a*  thejr 
mtcbed  it. 

3.     CoNKBCTiON  wars  Weather. 

Tbe  fitipcrstilioos  cunnectiug  the  cliaugcs  au<\  appearance  of 
the  moon  with  the  weather  are  so  nutaerous  aad  varied  that  it 
is  impos-tiblc  to  recount  them  in  detail.  Moreover,  it  i.s  unaec- 
esaary,  as  instances  can  readily  present  themselves  to  any  one 
conversant  with  current  folklore.  Tlie  moon  lias  been  almost 
tmiversally  regarded  as  the  principle  of  moisture,  due  partly 
to  its  cotitiectiou  with  tides  mid  partly  to  tbe  moisture  of 
sight.  The  name  Astarte,  so  important  in  oriental  mythology, 
in  addition  to  meaning  the  moon  directly,  contained  also  the 
idea  of  the  watcrj'  clement  as  opposed  to  the  6rc  of  the  suii. 
The  Mabommetaus.  according  to  Millius,  held  the  ancient  idea 
of  tbe  mooa  that  it  was  a  .<itar  full  of  moisture,  with  which  it 
filled  the  sublunary  regtous.  In  India  tbe  tradition  is  univer- 
sal. In  China  the  moon  is  the  head  of  the  Yin  system  of  which 
water  is  a  part.  Says  Grimm:  *' Water,  an  essential  part  of 
the  Norse  tiiylb,  is  waiitiug  in  the  story  of  the  man  with  the 
thorn  buhh,  but  it  reappears  in  the  Carniolan  story  cited  in 
BicUiuo's  Libussa;  the  man  in  the  niuoii  is  oiUcd  Kotar,  be 
makes  her  grow  by  pouring  water."  Among  the  early  inhabi- 
tants of  ttus  cootioent,  the  uaiversaUty  of  the  belief  is  well 
Itnowu. 

In  the  book  on  "Weather  Lore,"  by  Richard  Inwards.there 
is  a  large  collection  of  proverbs  pertaining  to  the  mooo,  of 
which  we  will  quote  a  few  of  the  most  strilcing. 
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Pale  moon  <]«tb  mio, 
Red  moon  doth  blow. 
White  moon  doth  oeitber  n«o  oor  tnevi.—Laiiw  Pn>vtr^i^' 

A  fog  and  a  atuall  noon 

Urini;  «d  UBterlv  wind  soon. — Comwail. 

If  the  moon  chnngc  on  a  Snnday,  tbcrc  will  l>c  a  flood  before  tb» 
month  ia  oMi.—  fi'oraUershirt. 

SAtuTflay't  change  and  Sniidaj's  fnl) 

Never  hrongbt  good  and  nerer  wnll. — Nof/elk. 

H  the  Inll  moon  rise  pale,  ezpeet  rain. 
Sli&rp  horu«  do  threaten  windy  weather. 
It  b  sure  to  he  a  <irv  moon  if   it   Itea  on  it*  back,  to  that  70Q 
hang  yonr  hat  on  its  aornB.^H^ir/.iA  Border. 

If  the  moou  show  a  silTer  shield, 
Be  not  afraid  to  reap  your  field; 
But  if  fihe  rises  haloed  rottnd. 
Soon  we  'II  tread  on  deluged  ground. 

The  foil  moon  brings  fine  weather. 

4.     Thb  Man  in  thk  Moon. 

There  is  reason  to  belie^'C  that  a  more  universal  animistic 
tendcncylpreceded  the  authropotnorphistu  which  lies  at  the  foun- 
dation of  most  legetxlK  pertaiutog  to  the  man  in  the  moon.  Tbe 
Stories  familiar  to  us  have  deep- lying  roots  is  Aryan  mytb- 
ology,  which  in  the  earliest  accessible  Greek  and  German 
fonns,  apart  from  vulgar  variations,  are  highly  wrought  and 
exlrcuicly  refined.  With  more  primitive  peoples  the  animistic 
concept  takes  the  form  of  lower  animals  to  almost  as  great  ex- 
teat  as  that  of  man.  The  hare  has  been  a  great  favorite  in  alt 
parts  of  the  world,  and  e^iecially  among  the  common  people  of 
llndia.  Says  Mac  Miiller:  "Asacurions  coincidence  it  may 
'Ik  mentioned  that  in  Sanskrit  the  moon  ia called Sasanka,  i.  e., 
'  having  the  marks  of  a  hare.'  the  black  marks  in  the  mooo 
being  taken  lor  the  likeness  of  the  hare."  The  toad,  mouse, 
Cat,  lion,  bear,  fox,  have  each  been  seen  in  the  moon,  and  been 
the  subject  of  folklore  stoiies.  That  the  reports  from  chil- 
dren refer  to  a  human  form  only  is  probably  due  to  tbe  fact 
that  the  stuty  of  the  man  is  told  them  at  a  very  early  age. 
Still  this  collation  of  expressions  is  one  of  the  very  best  illus- 
trations of  tbe  way  animistic  concepts  must  have  grown  up 
originally.  Some  of  the  expressions  might  stand,  word  for 
word,  for  some  of  tbe  primitive  legends. 

Children  pick  out  eyes,  nose  and  mouth  in  the  dark  shades 
of  the  disk.  It  is  a  man's  face,  a  woman's,  a  child's,  angel's  or 
God,  etc.  Nine  children  see  in  it  the  face  of  a  dead  parent  01 
other  relative.  It  is  a  whole  Bgureof  a  man  or  woman  leaning  over 
and  covering  its  face  and  crying,  perhaps  over  tbe  spilled  milk 
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Jack  aod  Gill,  or  one  i&  bent,  langhiog,  over  the  prostrate 
tna  of  the  other. 

P.,  16.  Tfae  man  w4La  in.iidc  anil  ibowcd  onljr  h»  fkct.  t  poEtlcil  « 
ot  (leal  bow  it  could  be  b  man  when  all  po«ts  Call  ibc  moou  fcmi- 
ne. 

Foi  F.,  IS,  the  moon's  face  bad  the  map  o(  Hnrope,  Asia  and  Africa, 
id  a  boman  Uc«. 

For  v.,  7,  he  was  jni^t  a  man  sittitig  before  a  big  open  firc-plsea 
■rtntag  bimwlf. 

For  U..  10,  it  Is  a  uian  because  jroa  can  tee  bi>  long  timdy  wtaiaken, 
jtonr  eye*  are  gonil  enough. 

For  M.,  7,  it  is  ooly  a  sniall  cbild.  and  no  one  can  tell  whether  it  is 
boy  or  a  girl. 

U.,  9.     It  must  be  a  man  Lo  be  strong  enough  to  give  light  >a  far. 
P.,  7-     The  tnoon  iit  made  ont  of  &  man  ami  the  san  oat  of  n  lad^- 
P.,  7.     We  li-now  il  is  a  ntait  hccaui^e  Go^I  put   htui   tberc  nil  alone 
,wajfl,  for  gathering  sticks  laughing. 

For  one,  as  a  boy,  it  was  always  a  mufl^d  female  form  with 

le  head  heavily  vdled,  half  sitting  before  some  prostrate  form, 
Bd  that  the  impression  was  always  rather  sad.  It  is  the  same 
yet,  and  he  can  see  no  other  forin.   An  adult  watched  themaon 

n:  years  to  see  Ilie  mail's  wife  and  came  to  dislike  him,  be- 

tuse  he  always  leift  her  at  home. 

F.|  19.  Wheu  aboHt  12,  1  could  clearly  see  a  lady's  face  in  the 
poOf  the  man  vas  fainter.    1  thought  they  were  on  tbeir  honey- 

F.,  loi    Tfav  moon  mail  be  a  man  liecaaBe  it  is  bald-taeaded. 
•.,  19.     It  seemed  lo  me  something  in  front  ol  a  face  which  waa  be- 
1(1  looking  through,  and  I  thouKbt  her  Ixxly  was  behind  it  extend- 

R  straight  ont  behind  the  face  into  the  sky. 
I.,  9.     He  peeps  his  bead  ont  through  the  sky  with  his  body  behind 
Sometimes  be  looka  at  ua  and  sometimes  he  goes  to  sleep  so,  with 
head  out  of  the  clothes. 
U.,  fr.    Thinks  it  the  face  of  Jesus  looking  out  of  bcBTco,  seeing 
lerytbJDg  but  looking  »o  kind. 

P.,  11.     The  moou  man  sees  and  know*  eveTTthing.  but  is  alone  and 
6ka  cold  ant)  sad.     I  would  like  to  go  np  and  take  cote  of  him. 
H..  3,  says  it  in  George  Uashington;  M.,  4.  thinks  it   Moses:  U.,  4, 
ninkfi  it  the  fiinnr  man  or  Punch;  three  think  he  is  Santa  Claua^  Iwo 
think  him  a  jolly  ieeriug  kiud  of  a  drunkard;  one  says  he  is  only  a 
dy  man,  one,  Jacoh;  two,  n  rabbit. 
9.     It  is  a  face  1  know.  I  tore  to  play  with  bim  and  I  talk  to  him 
ideal. 
4.     Insists  he  smokes  •  pipe  and  keeps  a  cow  that  jnaips  over  s 

.,  TO.  Prom  five  to  eight  or  so,  I  tnlked  and  thonted  a  good  deal 
■pellfl  to  the  man  iu  the  moon,  and  thought  he  could  hear  althongh 
did  not  answer. 

,  31 .     I  longed  to  ask  him  if  he  was  not  tired,  cold  and  lonesome, 

■ony  he  gathere<l  sticks  on  Sunday,     1  thotight  God  ought  to  put 
.era  there  10  help  him  pick  wood,  and  finally  tuougtat  I  saw  them. 
12.     I  used  to  think  there  was  s  lea)  man  in  the  moou,  and  made 
ilica  to  bim.  but  now  I  know  it  is  only  the  pictnrc  of  a  man. 

■  IS'     Uy  girl,  age  nine,  has  long  wanted  to  tell  the  man  in  th« 

>a  some  thing,  but  will  not  tell  me  what. 

JODRNAL— 9 


joa 


slaugktkr : 


p.,  16.    I  used  to  tbinic  that  wfacti  tbc  moon  looked  r«d,  uia  ruLnc. 
tfae  mmo  was  very  BUgry;  and  when  it  looked  l«r  mad   p«]c.  I  tboi^bk 
bim  «if  k  aad  wnnt«d  to  ofler  him  b  glniut  o<  milk. 

P.,  lo.     Used  to  think  be  hsd  headacht  b«cBut*  the  cloads  bumi 
Ilia  head. 

F.,  i<|.     Never  darvd  niake  a  facrc  at  the  moon  le^t  the  ahoald 
•truck  dead . 

v.,  t8.    I  tliougbl  the  uian  must  lov«  ue  because  the  moon  abinesi 
gentlj  down  on  na- 

F,,  33,  Could  DCTcr  uiidcrstanil  wbv  the  mno  in  the  moon  and  hh 
ftieods  did  uot  fall  oQ,  a»  ibcir  bcadi  had  to  baug  down  ao  mncfa. 

F.,  6.  The  moon  has  )>«rtiea  twmctvmes.  U«  draws  a  b\g  riDgarooDd 
■tid  admits  only  a  ttw  (Un,  and  perhaps  puts  on  a  v«ll  so  that  w«  can- 
not we  their  («flst. 

F.,  16.  Heard  t(  was  good  lack  to  coantsy  to  it  and  c*H  H  lad] 
moon. 

The  cow.  milk  aud  butter  as  well  as  cheese  arc  associated  idj 
many  fantastic  ways  with  the  tuoou,  aud  even  the  dog's  dist 
and  spoon,  cat  aud  fiddle,  occasioually  appear.  The  quid  looksJ 
like  M)nie  Detghbur,  burns  brush,  gathers  sticks,  etc.  For  a 
few  it  is  jnst  b  head  cut  off,  and  for  others  the  moon  is  made  Utr 
an  invisible  man.  to  play  with.  Many  hear  of  a  certain  fonn 
or  face  Iheie  and  peer  and  strain  their  eyes,  trying  to  look 
under,  back  and  around  to  trace  ont  parts,  as  we  do  consteUa- 
tlons,  failing  perhaps  to  find  legs,  eyes,  finding  this  too  rotuid, 
that  too  flat,  etc.  The  mnn  with  sticks  is  sometimes  seen,  and 
the  spots  arc  smoke  from  his  pipe  or  a  fire  there. 

Modern  European  stories  of  the  man  in  ibe  moon  are  probft" 
bly  rooted  in  the  Scandinavian  legend  which  still  persists  ii 
the  iamihar  stoiy  uf  Jack  and  Gill.  Mflni,  the  moon  once  took 
up  two  children  from  the  earth,  Bit  and  Hjuki,  as  they  were 
carrying  the  bucket  Soeg  and  the  pole  Simul  from  the  well  of 
Byi^r.  The  resemblance  to  the  common  nursery  rhyme  ii^ 
obvious.  Mr.  Baring-Gould  says.  "Tbisvcrse, which  totisi 
at  first  sight  nonsense.  I  have  no  hesitatiun  in  saying  has  a 
high  antiquity,  and  refers  to  the  K<idaic  Hjuki  and  Bil.  The 
names  indicate  as  mach.  Hjtikt,  in  Norse,  would  be  pro- 
nounced Juki,  which  would  readily  become  Jack;  and  Bil.  (or 
the  sake  of  euphony  and  in  order  to  give  a  female  name  to  one 
of  the  children,  would  become  Jill.  The  fall  of  Jack,  and  the 
subsequent  fall  of  Jill,  simply  represent  the  \'anishing  of  one 
moon  spot  aitcT  another,  as  the  moon  wanes.  But  the  old 
Norse  myth  had  a  deeper  signification  than  merdyan  explana- 
tion of  the  moon  spots.  Hjuki  is  derived  from  the  verb  jakka, 
tob«apor  pile  together,  to  assemble  and  increase;  atKl  BU, 
fixira  Wla.  to  bleak  up  or  dissolve.  Hjuki  and  Bil.  therefor 
signify  nothing  more  than  the  waxing  and  waning  of 
moon,  and  the  water  they  are  represented  as  bearing  signifil 
tbc  fact  that  the  rainfall  depends  on  the  phases  of  the  m( 
Waxing  and  waning  were  individaalized,  and  the  meteoroloo 
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fiwrt  of  the  coonectioa  of  the  rain  with  the  moon  was  repre- 
xnted  by  the  children  as  water-bearers.  But  though  Jack  and 
[til  became  by  degrees  dissevered  ia  the  pupular  mind  from  the 
aioon,  the  origiiia!  myth  went  through  a  fresh  phase,  and  ex- 

bu  still  nnder  a  new  form The  girl  soon  dropped 

wt  of  popular  mythology,  the  boy  oldeiied  into  a  venerable 
man,  he  retained  his  pole,  and  the  bucket  was  transformed 
bto  the  thing  he  bad  stolen — sticks  or  vegetable."  This  view 
■  supported  by  Grimm  aad  other  authorities. 


$.    Thb  Moon  akd  Morals. 


v..  18.  I  thought  the  moon  smiled  «t  goo<i  eirls.  nnd  frowned  at  tH 
if  we  were  bad.  Often  I  could  not  (eel  sure  which  it  did,  and  wonU 
Mk  mamma  i(  I  had  been  Kood  or  bad  ibat  day. 

U.,  30.  Cited  to  think  if  he  y**  hud  it  would  come  close  to  earth 
uul  pnnith  him. 

P.,  19.    If  good,  it  came  near;  if  she  was  bad  it  went  back  iato  the 

14.    V**d  to  tbtnk  it  sbooe  bright  if  (be  was  good,  aii<I  was  pale 
a«  was  bad. 

17.    Was  ashamed  and  afraid  to  have  the  moon  see  her  mi«be- 
re  or  know  at  her  bad  aet«. 

>ften  chndien  think  the  moon  goes  away,  or  has  the  clouds 
;er  it.  as  a  punishment  for  their  sins  or  because  it  is  sad- 
dened by  them.  On  dark  night»  their  conscience  troubles 
them.  It  can  see  through  clouds  and  houses,  and  may  draw 
tu  up  as  a  punishment  to  work  with  the  stick  gatherer.  It 
sees  naughty  acts  far  more  surely  than  good  ones.  It  spies, 
watches  and  follows  us  wherever  we  go,  even  when  we  sleep. 
Bad  children  try  to  run  away  from  it,  but  in  vain.  Youug 
women,  whose  windows  open  only  to  the  sky,  draw  the  blinds 
K)  the  moon  will  not  see  Ihem  tindress,  but  one  loves  to 
expose  herself  to  it.  If  children  are  bud.  it  looks  straight  at 
them.  It  may  not  be  able  to  tell  who  we  are,  it  is  so  far  away; 
bat  it  is  made  light  so  it  can  see  us,  and  perhaps  see  our  hearts 
and  thoughts.  It  can  look  ever>'where,  and  cannot  only  tell  iis 
what  our  friends  at  a  distance  are  doing,  but  their  thoughts 
and  feelings.  It  may  have  special  times  to  watch  us  and  over- 
look OS  at  others.  It  reports  to  God.  Santa  Claus,  tells  the 
Sbts.  It  is  bolder  than  the  sun.  for  it  goes  out  nights. 
^^ere  the  chief  moral  elements  seem  to  be,  first,  au  all-sccing 
^K,  second,  the  biding  or  absence  of  the  moon  for  which  they 
lelt  themselves  responsible.  The  idea  of  moral  example  ia  the 
luggc^tion  of  being  taken  up  to  work  with  the  stick-gatherer  is 
not  certain. 

the  folklore  stories,  the  moon  i.<i  frequently  regarded  as 

wiuiess  of  wrotig-doiug,  the  sufferer  for  wrong-doing,  or  a 

kming  to  wroog-doers.     The  stories  of  the  thief  also  famish 
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definite    cases  of  moral   example.     The   following    Iceland'^* 
legend  from  Ibe  collection  of  J6o  Arnason.  gives  an  instao*^ 
of  the  moon  avenging  rfirectly  a  case  of  robberj-  and  effronter:^**' 
"  There  was  once  a  shecp-ftealcr  ivho  sat  down  in  a  tooe*  j 
place,  with  s  leg  of  mutton  iu  his  hand,  in  order  to  feast   up*^^^^- 
it,  for  he  bad  just  stolen  it.    The  moon  shone  bright  and  c!e^ 
not  •  single  cloud  being  there  in  the  heaven  to  hide  her.  Wb  J 
enjoying  his  gay  feant,  the  impudent  thief  cut  a  piece  o0    t^ 
meat,  and,  putting  it  on  the  point  of  hts  knifc  accosted  t^ 
moon  with  these  godless  words: 

*  O  noon,  wilt  ttaoo 
Ob  thv  moBth  now 
This  a&lnty  piece  ol  mnttoa  meat  ^ 

Then  a  voice  came  from  tbe  heavens  saying: 

'  Won)d*t  thou,  thici,  likv 
Thv  cheek  to  strike 
Tliit  Ulr  k«]r.  worcbiag  red  with  heal." 

At  the  some  moment  a  red-hot  key  fell  from  the  sky  on  to  the 
cheek  of  tbe  thief,  burning  on  it  a  mark  which  he  carried  witb 
him  ever  afterwards.  Hence  arose  the  custom  in  aixacnt  time^ 
of  branding  or  marlcing  thieves."  The  moral  quality  of  the 
following  from  the  Cbine.se  is  unmistakable: 

■'  mne  Li  o/tlu  Heme  pf  Wei 
"  Reigacd  327-237  A.  D. 

On  an  Edipa. — A  Rescript.  We  have  heard  that  if  a  sover- 
eign is  remiss  in  government.  Heaven  tenifiea  him  by  calami- 
ties and  strange  portents.  These  are  divine  reprimands  sent  to 
recall  bini  to  a  sense  of  duty.  Thtis  partial  eclipses  of  the  son 
and  moon  are  manifest  warnings  that  the  rod  of  empire  is  not 
wielded  aright.  Kver  since  wu  ascended  the  throne,  OUR  ina- 
bility to  cOQtinne  the  gloriotis  traditions  of  our  deported  an- 
cestors and  carr>'  on  the  great  work  of  civiliration,  has  now 
colminated  in  a  warning  message  from  on  high.  It  tberefiue 
behooves  t%  to  is^uc  conimauds  for  personal  reformation,  in 
order  to  avert  tbe  impending  calamity. 

"  But  tbe  relations  of  Heaven  with  man  are  those  of  a  father 
and  son;  and  r  father  about  to  chastise  his  son  would  not  be 
deterred  were  the  latter  tu  present  him  with  a  disb  of  meat. 
Wx  do  t»ot  therefore  consider  it  part  of  our  duty  to  act  iu  ac- 
cordance with  certain  memorials  advising  that  the  prime  min- 
iKter  and  chief  astronomer  be  instructed  to  oBet  upsacnfice&  on 
this  occasion.  Do  ye,  governors  of  districts  and  other  high 
officers  of  State,  i«ek  rather  to  rectify  your  own  hearts;  and  if 
any  one  can  devise  means  to  make  up  for  ouk  shortcomings, 
let  him  submit  hb  proposals  to  the  Throne." 
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*he  awl'al  example  of  the 


mau  in  the  moon  as  Sabbath- 
familiar  ia  every  uurscry.  The 
tOTT  has  many  versions,  but  the  same  idea.  The  one  best 
Down  is  mppo«ed  to  bave  scrtptitral  warraut,  the  passage 
bich  is  its  foimdation  being  Num.  XV.  32:36.  We  are  told 
lat  the  man  fuund  by  Moses  gathering  sticks  on  the  Sabbath 
ps  trftosfened  to  the  moon.  The  passage  cited  merely  sutea 
lat  the  man  was  stoned  by  the  congregation,  and  makes  no 
lention  of  the  moon.  The  story  seems  rather  to  be  of  Teutonic 
rigia.  The  ordinary  German  story  is  tliat  a  man  went  out 
DC  Sunday  ages  ago  into  the  wood  to  gather  sticks.  Having 
nt  a  fagot  he  slung  it  over  his  shoulder  on  a  staff,  On  his 
ny  home  he  met  a  man  in  Sunday  clothes  walking  toward 
huTCb.  "  Do  you  know  that  this  is  Sunday  on  earth  when 
Bmust  rest  from  their  labors?"  he  asked  the  wood  cutter. 
Bundsy  oa  earth,  or  Monday  in  heaven,  its  all  oue  to  meS" 
ms  the  reply.  "Then,"  said  the  stranger,  "  bear  your  bun- 
Ic  forever.  And  as  you  value  not  Sunday  on  earth,  yours 
ball  be  a  perpetual  moon-day  in  heaven;  you  shall  stand  for 
temity  in  the  moon,  a  waruing  to  all  Sabbath-breakere." 
Il^ereapon  the  man  with  bis  staff  and  bundle  was  caught  up 
■to  the  moon,  where  he  stftods  yet."  (Proctor  Myths  and. 
IrveU  of  Astronomy. ) 

'  [r.  Baring-Gould  in  his  "  Curious  Myths  of  the  Middle 
gives  a  slightly  different  versiou  of  the  story,  from 
laumberg-lippe,  in  which  we  are  told  that  there  is  a  woman 
ritb  the  man  in  the  moon.  The  man  is  there  because  be 
trewed  brambles  in  the  church  path  on  Sunday  morning;  the 
roman  becaii.'w  slie  made  butter  on  that  day.  A  similar  talcis 
old  in  Swabia  and  in  Marki-u.  He  cites  Friscbart  as  saying 
fct  there  "  is  to  be  seen  in  the  moon  a  mannikin  who  stole 
Among  other  German  tribes  it  is  told  that  he  stole 
bbages,  or  willow-boughs  or  sheep.  With  reference  to  the 
in  Great  Britain.  Harley  cites  Alexander  Ncckam,  an 
>t,  bom  in  1157,  who  thus  describes  the  popular  belief: 
Tonne  novisti  quid  vulgus  vocet  rusticum  in  luna  portantem 
I  f  Uode  qnidam  vutgariter  loquens  ait, 

Rnsticus  in  lans 

Qu«iu  urciiia  dcprimit  Ha* 

UoDittnit  per  »pin&a 

6>Uowing  lines  from  the  "  Testament  and  Complaint  of 
i,"  whose  authorship  is  sometimes  ascribed  to  Chaucer, 
r^ftken  of  Lady  Cynthia  or  the  moon: 

"  Her  gitc  wse  K»:ri  uid  full  of  *;>gUts  tfUke, 
And  oa  her  b«»t  a  chorl  pointed  (nl  evco, 
Berinjt  a  budh  of  thorntA  on  liU  bii.cke 
Whichc  for  his  theft  might  clitne  so  nei  the  be«ven." 


6LA1H>HTSR : 

According  to  Baring-Gould,  the  moon  has  aln-a>'s  been  asso- 
ciated with  the  idea  of  theft  in  the  Norse  roythologj-,  and  the 
figure  seeii  in  the  moon  came  easily  to  t»e  regarded  as  the  thief. 
The  Bible  story  of  the  stick-gatherer  later  sapplnnted  the  theft 
with  Sabbatb-brcaking.  How  the  idea  of  theft  originally  grew 
up  in  connection  with  the  moon  must,  of  course,  remain  largely 
conjecture,  but  the  psycbology  of  the  process  is  not  bl  to  seek 
if  we  remember  the  staiemeulsof  children  at  the  beginning  of 
the  seclion.  The  idea  that  the  moon  knows  what  is  taking 
place  on  earth  is  almost  universal.  This  probably  arises  from 
the  suggestion  nf  an  ej  e,  and  the  moral  effect  is  the  same  as  in 
the  ordinary  statement,  "God  sees  you."  The  majority  of 
thcRs  are  likely  to  have  been  committed  at  night,  and  the 
presence  of  the  same  speclstor  would  establish  a  close  Hue  of 
assodaliun.  This  would  alfo  account  for  its  being  made  an 
external  conscience,  because  it  would  recall  the  former  act  and 
its  associated  moral  quality. 

6.     Plack  op  Dhpartkd. 

V,lierever  the  idea  of  the  moon  as  a  fi/ace  has  appeared ,  it 
has  almost  invariablv  become  connected  with  ideas  of  spirit 
inhabitation.  It  is  sufficiently  familiar  to  stimulate,  and  suf- 
ficiently remote  from  certainty  to  permit  tbe  freest  play  of 
fancy. 

Children  from  eight  to  fourteen  or  so.  dcrelop  ideas  of  what 
is  in  the  moon.  A  few  think  they  can  see  people  move  in  it; 
some  think  dense  forests;  small  people  live  in  it,  or  odd,  fairy, 
dwarf  or  other  fantastic  persouages,  as  people  without  heads  or 
all  head.  Its  population  increases  or  decrea.ses.  It  may  be  fnll 
of  beautiful  angels.  Often  there  is  much  music  made  by  the 
people,  or  by  the  moon  and  stars.  God  lives  or  sleeps  there. 
The  people  keep  the  lamp,  like  light-house  keepers;  or  brighten 
it  by  letting  the  sun  shine  through  it;  or  clean  ofTthe  dirt  that 
we  can  sec  from  ils  contact  with  black  clouds.  Old  and  crooked 
people,  or  the  souls  of  the  dead,  or  of  babies  live  there.  All  its 
inhabitants  arc  pale  and  rather  sober  and  sickly.  When  it  goes 
the  other  way,  they  will  straighten  up.  Its  weather  is  hot  or 
cold  as  ours  is,  and  it  isof^ec  smoky.  Some  think  it  a  penal 
colony  of  Sabbath  breakers,  or  can  see  them  behind  prison  bars. 
A  girl  was  terrified,  because  when  looking  at  its  shadow  in 
water,  it  seemed  to  shake.  Frequently  the  face  of  a  dead  parent 
or  dead  friend  shows  itself. 

F.,  i6.  Vttl  to  think  it  a  big  eye  gUrinK  mt  ber,  and  later  lieard  it 
waa  fnll  of  dcnd  people. 

Any  one  of  these  suggestions,  given  a  receptive  and  respon- 
sive environment,  might  easily  grow  into  a  definite  belief  about 
another  world  or  future  life. 


THE   MOON   tN  CHILDHOOD  AKD   POLKIOSB. 


307 


The  folklore  stories  varj-  considerably  as  to  detail  but  linve 
the  same  central  idea.  Just  as  wjih  cliiMreii  it  is  the  place  of 
the  unusually  strauj^  or  unusually  beautiful.  Luciau  tbc  Greek 
satirist  wrote  a  boijk  ou  tbe  "  Voyage  to  ibe  Globe  of  the 

LMood,"  in  which  be  describes  it  as  a  great  round  and  shining 
iftLaod  which  hung  in  the  air  and  yet  was  inhabited.  These  in- 
haWtanls  were  of  a  most  fantastic  order,  were  called  Hippo- 
gipians,  and  their  king  was  Eody-mion,  Others  of  the  ancients 
thought  the  lunar  men  and  plants  were  of  au  immense  size. 
Generally,  however,  the  moon  as  a  place  stands  in  a  much 
closer  relation  to  the  earth,  and  becomes  a  sort  of  badcs  or  re- 
ceptacle for  the  departed.  In  the  Egyptian  "  Book  of  Respira- 
tions," Ifiis  breathes  the  wish  that  the  soul  of  her  brother 
Osiris  might  rise  to  heaven  in  the  disk  of  the  moou.  Plutarch 
tells  us  that  the  moon  is  the  element  of  souU  which  resolve  into 
her  ut  the  bodies  of  the  dead  resolve  into  tbe  earth.  Johanna 
Ambrosias,  the  Gennau  peasant-poet,  prays  in  one  of  her 
poems  that  when  she  dies  she  may  spend  etemily  in  the  moon. 
Mr,  Tylor  tclLs  us  that  the  Saliva  ludiaus,  of  South  America, 
point  out  the  moon  as  their  paradise  where  no  mosquitoes  are, 
and  tbe  Guaycurus  show  it  as  tbe  home  of  deceased  chiefs  and 
medicine -men,  and  the  Polynesians,  of  TokclaO,  in  like  man- 
ner claim  it  as  the  abode  of  departed  kiugsaud  chiefs.  A  com- 
mon mediaeval  conception  made  the  mooo  tbe  seat  of  hell,  and 
Plutarch  mentions  an  ancient  theory  thai  hell  is  in  the  air  and 
elysjum  in  the  moon. 

This  brings  us  to  a  circle  of  tbc  most  beautiful  conceptions 
iu  the  whole  range  of  mythology,  tbe  paradise  stories  of  the 
different  races,  in  each  of  which  the  moon  has  played  a  more  or 

Ljeas  important  role.    The  two  things  necessary  in  the  construc- 

'tion  of  a  paradise  seems  to  be  trees  and  brightness.  Some 
among  tbe  ancients  said  that  the  bright  patches  on  the  moon's 
face  were  plains,  and  the  lunar  spots  forests,  Diana's  hunting- 
ground.  Captain  Cook  says  that  many  among  tbc  South 
Pacific  Islanders  regard  the  uioou-spots  as  splendid  gro%'es  of 
trees  which  once  grew  in  Otabeite,  but  are  now  extinct.  Others, 
according  to  Ellis,  stippose  the  moon  is  a  beautiful  cotuitry  in 

^tebicfa  grows  the  aoa,  the  most  stately  object  in  a  Tabitian 
landscape.  We  have  already  referred  to  the  Greek  elysiura,  the 
plain  far  in  the  west,  with  its  asphodel  meadows  aud  eternal 
sunset  sky,  the  isles  of  the  blessed  sailiag  in  a  sea  of  bine  and 
wrapped  in  burnished  clouds,  the  blissful  land  where  Odysseus 

kttnd.  Laertes,  Achilles  and  Hector  meet,  and  all  enmities  are 
forgotten.  The  paradise  of  the  Paci6c  Islander  is  essentially 
tbe  type  of  all  the  others,  the  Hindoo  Meru,  the  Persian  Heden, 
the  Chinese  garden,  the  Hebrew  paradise,  and  the  Christian 
heaven . 
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7.      EUOTIONAI.   RBACTIONS. 


Its  presence  makes  small  childreo,  three  toeigbt  and  older, 
feel  "nice."  "happy."  "jolly."  "splendid,"  "good,"  and 
r&rely  "  sad  "  Tlieyjump,  shout,  run,  laugli  aloud,  lose  tbeir 
usual  sleepiness,  are  usually  frood  tempered  and  ofteo  excited 
to  the  point  of  abandon-  The  excitement  of  the  light  may 
almost  intoxicate.  Sometimes,  at  this  stage,  it  is  said  to  be  not 
beautiful  but  just  pretty,  because  so  roaud,  bright  and  large. 
Ooly  older  children  gaze  and  languish. 

Pii  9.  The  moon  makn  me  think  of  Iotc,  bccauM  the  man  kad 
woniAii  In  It  mak*  lovt  •u<l  will  marry  sometime. 

P.,  tl.  Tb«  moon  ji  ud.  b«aus«  ■b«  i*  the  sun's  wife,  and  he  la 
proudest  «n<!  they  do  oot  live  together. 

P..  16.  I  go  out  on  the  piazxs  or  (ntther.  when  the  moon  is  there, 
for  I  feel  It  vrill  take  care  of  me. 

P.,  17.  I  used,  to  think  of  tlie  tnoon  as  wmry  tall,  Monde,  a  lady. 
|»rotid  and  cold,  and  feared  by  all  tha  stars.  Nov,  at  sight  of  her,  I 
waut  to  be  silent  and  have  the  old  fccliug. 

F..  13.  I  thuu^lit  the  moon  sawr  us  anil  chaiitccd  ita  expression  while 
lookiasat  □>.  I  icmcmbcr,  abont  ten.  lyinjc  abed  and  making  faces 
at  it.  The  more  terrible  faces  I  made,  the  more  the  moon  smiled. 
This  made  m«  angry- 

P.,  5.  I  love  to  make  faees  at  the  man  in  the  moon.  He  laogbsaod 
comea  down  and  kistHcn  me. 

P.,  16.  Once  I  nas  looking  at  the  moon  and  I  saw  the  man  in  It 
•mile.  I  rail  and  told  mamma  the  moon  man  was  langhisg  at  me. 
But  I  watcheil  and  found  he  was  always  ■mlllag,  ao  I  knew  he  waa 
pleasant. 

Eight  other  children  think  tbcy  hsTr  scxn  the  moon  Bmltc or  langh. 

U.,  29.    The  sight  of  the  new  moou  always  glTcs  mc  a  thrill  of 

rleasnrc,  and  can*«»  me  to  smile.     The  (eeltng  iv  so  intense  thatottea 
feel  my  hand*  clinching,  mv  body  growing  tense,  and  I  utter  an  Is- 
Toluutary  ah      I  wish  I  could  account  for  it. 

F.,  t6.  Hoonlighl,  especially  if  I  am  alone,  makes  me  Mid.  Is  it 
my  unwortbineas  and  littleness  at  tight  of  the  wonders  of  the  beavenaf 
..]  long  to  be  more  deserTing  of  iheir  nlevsingH  snd  beauties. 
I  ?..  90.  Lores  to  sit  and  wntch  the  moon  and  make  all  sorts  of  fan- 
cies alMut  it:  bow  it  is  the  oldest  and  biggest  star,  but  all  arc  growing 
to  ita  aire;  hnw  it  is  their  rooiher,  and  sometimes  gcl^  iviiKry  with  her 
children;  bow  I  won  Id  like  to  go  up  there  and  what  1  would  do;  about 
trees,  bouses,  flowers  and  people  therci  how  I  would  swish  on  a  awing 
hitched  to  it,  etc. 

U.,  5.  I  want  to  go  right  up  and  fly  round  beavea  with  it.  I  always 
BBT.  "Ah,  pretty,  pretty  mooa." 

M.,  7.  When  I  see  it  bright  nnd  prelly  it  inakm  mc  feel  good  aod 
nice.     [  want  to  go  right  up  there,  and  (eel  a*  if  t  mnst  go  at  once. 

F,,  8.  I  love  it  very  much,  so  niucti  that  I  wsut  to  visit  It.  and  often 
get  a  lump  Ju  my  throat. 

v.,  zi.  It  is  noothing.  sympotbctic  and  tender,  and  ita  light  ia  so 
•oft  and  mild  that  it  must  lore  everybody  and  everything.  It  make* 
me  good  and  rests  me.  Sixteen  childn-n  want  to  go  up  to  the  moon. 
It  draws,  or  they  wast  to  see  what  it  if  made  of,  they  feel  homealck  or 
loos  for  it. 

fT,  19.  Feels  awe  and  wsnis  always  to  be  stilt,  onict  and  atone 
awhile  with  e»-cry  moon,  and  sometimes  stretches  out  her  aims  to  it. 
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P..  13.  Lovc«  it,  becAUM  ahc  bc«r<l  how  it  loved  »  wmry  tnoa»c,  ■ 
p«ir  of  lover>,  a  cODvict,  vomc  lost  cbildrcn  ftod  a  belated  iravctler. 

H.,  5.  Miebeliarrd,  wm  scolded,  sulked  aad  wctit  out  on  tlic  porch, 
uid  ifM  overheard  to  «ay,  "old  moou  you  might  cover  your  (ace,  so 
■he  would  not  have  seen  in«,''  and  a  few  moniiEnta  later,  "  I  will  make 
lU  tb*  faces  st  jov  I  want  to  and  yon  c«n't  hart  me." 

U.,5.  Rao  suddeuly  out  doora  to  bide,  in  a  |t[«nie.  and  found  n 
brigbt  moon,  and  sfaooted  "  Kttt  oat  of  the  way,  tliere,  yon  a«iicy  old 
Cblng,  or  I  will  give  you  a  slap," 

U.,  15.  Used  to  go  out  aud  talk  to  the  moou  If  In  a  bod  bumor.  totd 
■11  faci  secrets  and  told  him  not  to  tell. 

P.,  18.  The  mooD  looked  to  mc  like  a  funny,  pufiy,  little  man, with 
(at  chceka,  laugbing  from  car  to  ear,  with  small  twiskliug  eyes,  and* 
biMd  forehead  much  irriukled,  I  used  to  tell  him  or  wanted  to  tell 
bim  all  the  funny  jokes  I  beard,  especially  abost  bim,  and  ask  bim 
wbat  tert  of  a  time  be  had. 

P.,  tS.  Used  to  want  to  bug  and  kiu  the  moon,  and  once  asked  it 
to  marry  bet. 

P.,  19.  Never  could  endure  to  look  at  or  even  thtok  of  the  mooo  if 
■way  from  borne,  It  made  her  homesick  and  intolerably  sad,  it  aeemed 
90  cold  and  fricadleu  np  Ibcic. 

F.,  31.  Still  wants  to  cry  and  go  06  by  herseK.  sit  still  and  watch  K 
and  tblnk. 

P..  19.     It  kaa  a  strange  faacioAtion  for  m«.     t  cannot  fke  my  eyea 

ofi  it. 

p..  18.  When  I  see  it  clear  and  bright,  I  feel  good,  partly  becanse  I 
Ibink  we  will  have  good  weather.  I  wontd  tike  to  tAke  a  wnlk  with 
my  beau  if  I  tind  one. 

F..  13.     1  alwHya  want  to  go  out  walking  or  riding,  or  see  some  odc. 

M.,  17.  I  never  can  bear  to  go  to  tied  wben  the  moon  ia  at  its  best. 
It  sc«ms  like  wasting  opportnnity  to  do  something,  or  at  Icaat  10  say- 
log  it. 

H.,  49.  To  be  honest.  I  always  think  of  the  girls  when  It  la  mooa* 
ligbt,  and  where  I  would  like  to  go  and  wbat  do  witb  one  or  aaotbcroj 
tbcm. 

P.,  to.  I  nsed  to  cling  to  mamma,  now  I  (eel  sad  but  enjoy  it  io 
spite  of  ray  tears.     1  do  not  know  wby  my  heart  goes  out  to  it  so. 

As  regards  emotioDBl  reactions  among  primitive  ptMiplca,  a 
stogie  qtiotation  from  Mr.  Tyloi  will  suffice.  "  Negro  tribes 
seem  almost  DDiversaUy  to  greet  the  new  moon,  whether  in  dc 
light  or  disgust.  The  Guinea  people  fling  ihemaeU'es  aboot 
with  droll  gestares,  and  pretend  to  throw  firebrands  at  it;  the 
Ashangu  men  behold  it  with  superstitions  fear;  the  Fetu  ne- 
groes jumped  thrice  into  the  air  with  hands  together  and  gave 
Uu&kfi." 

8.     Bpprct  op  Phases. 

The  monthly  incTea,se  and  decrease  constitute,  perhaps,  the 
most  obvious  fact  pertaining  to  the  mooa. 

Thequarterswheii  noticed  by  children  are  variously  explained. 
It  is  sometimes  thonght  to  be  slowly  made  a  part  at  a  time,  or 
the  mice  have  eaten  half;  it  is  hammock  shaped  for  the  man  in 
the  moon  to  rock  in.  or  to  rock  his  baby  in;  there  ate  several 
DOODS,  wholes,  hAlves,  quarters,  etc.,  it  does  only  half  dut^-or 
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loses  part  wb«n  the  sun  is  out:  itsfaowsonly  part,  orgetssmal 
when  it  is  going  to  rain;  or  tb«  pari  tliat  is  cut  oat  goes 
sleep  and  a  part  must  be  always  on  duty;  new  moons  are  jus: . 
born  or  full  ones  are  made  out  of  worn  out  rims  of  old  ones;  i% 
gets  ^ta^vcd.  thin  and  lean;  it  dies  out  and  then  cumes  to  It 
again;  the  moon  man  draws  the  cnrtains  part  way  or  all  tl 
way  when  he  goes  to  bed. 

It  eats,  and  you  can  see  the  teeth  in  its  horseshoe  mouth,  or  ~ 
else  its  mouth  is  «  marl:  on  the  full  moon.  Its  chief  food  is-s 
cheese,  but  it  also  eaf*  mice,  stars,  buckwheat  cakes,  cookies, 
and  other  round  things  so  as  to  get  rouud  itself;  or  it  eats 
pompkins  and  lemons,  because  it  is  yellow  or  to  get  yellow;  or 
catches  birds;  or  cats  pieces  out  of  the  sky;  it  cats  off  a  big 
round  and  perhaps  yellow  table;  and  may  eat  bread,  butter, 
oatmeal,  candy,  ice  cream,  drink  milk  out  of  a  loaad  cup. 
When  it  gets  thin,  it  has  done  wrong  and  God  withholds  food. 
It  may  wear  a  mask  aod  eat  through  that,  drink  tip  the  rain  or 
dew. 

p..  19.    Once  thought  things  grew  big  and  anull,  a*  the  moon  tHA. 

The  absence  of  the  moon  by  day  or  by  night  is  hard  to  explain, 
when  noticed.  Younger  children  think  it  is  abed,  tmdressed, 
asleep,  etc.,  or  that  God  had  not  hung  it  out.  It  relieves  the 
sun  as  a  night  watchman,  so  it  can  go  to  bed.  tbey  arrange 
it  between  thera  so  one  shall  be  there.  In  storms  or  when 
wc  do  nt)t  sec  it,  it  is  shining  in  heaven  on  the  other  side  of 
the  sky  or  somewhere  else,  or  the  rain  puts  it  out,  or  it  retires 
to  avoid  darkneas  and  storm.  When  it  looks  pale,  it  is  just 
waking  up.  and  has  hardly  got  its  eyes  open.  It  maybe  behind 
the  sun,  while  by  night  the  sun  is  behind  it.  It  gets  very  tired 
sometimes  frura  the  effort  of  shining,  but  more  often  from  its 
journeys.  It  darkens  the  sky  so  it  can  sleep.  One  pictured 
the  room  it  slept  in,  with  a  white  bed,  stove,  lamp,  etc.  It 
shuts  its  eye  so  we  cannot  see  it,  and  uses  clouds  for  .sheets  and 
blankets.  One  could  not  conceive  how  it  could  know  when  to 
get  up.  It  spends  the  night  in  the  ground  or  in  the  water.  When 
it  does  not  .shine,  it  is  sick  or  the  sun  will  not  give  it  the  light 
it  begs  for.  God  docs  not  like  to  expose  it  to  danger  or  dark 
and  storm  and  shuts  it  up.     Rain  may  wet  it  and  give  it  cold. 

W^axiug  and  waning  are  reflected  in  nearly  all  the  stories 
and  arc  variously  accuuuteU  for.  In  some  it  is  the  central  fact 
to  be  explained,  Two  or  three  examples  will  suffice.  Among 
theKhasias,  of  the  Himalaya  Mountains,  it  is  told  that  the  mooa, 
who  is  a  man,  commits  the  unpardonable  oETcnse  of  falling  in 
love  with  his  mother-in-law  every  month,  That  commendable 
lady  very  properly  reproves  him  by  throwing  ashes  in  bis  face. 
There  is  a  simitar  legend  of  Slavonic  origin  in  which  the 
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an   is  unfaithful  to  bia  wjfe.  the  son,  loviug  the  moniiitg- 
star  instead,  and  for  puoishment  is  cut  with  a  ftnord.     Among 
■  the  GreenUnderii,  the  Min  and  moon  were  once  human  beings. 
Bister  and  brother,  named  Malinn  and  Anninga.     The  latter 
while  playing  in  the  dark,  seized  his  sister  by  (he  shoulders,  a 
siKn  of  courtship.    In  order  to  recognize  hiru.  she  smeared  soot 
on  his  face  which  accounts  for  the  spots.   Wlien  she  discovered 
■who  it  was,  she  fled  to  the  sky,  beccitning  the  sun,  closely  fol- 
lowed by  Anuinga,  who  became  theruoon.    The  chase  nt  times 
makes  him  very  hungry  and  thin,  when  he  gives  it  up  for  a 
few  days  to  hnnt  seals.     This  fattens  him.  and  he  becomes  the 
full  moon  again.     Among  the  natives  of  Kncounter  Bay  it  is 
told  that  the  moon  is  a  woman  living  a  dissipated  life  among 
men, which  causes  her  lo  grow  very  ihin,  whereupon  she  retires 
(or  awhile,  or  rather  is  driven  away,  lo  recover  her  plumpness, 
when  she  resumes  her  gay  life.     A  well  known  savage  mytit  is 
that  in  which  the  moon  tells  men  through  a  beast  that  though 

»thcy  die.  like  bcr  they  shall  live  again. 
The  effect  of  the  moon's  phases  on  coinrion  folklore  is  almost 
mconceivable  in  extent.  It  stands  always  as  the  symbol  of 
fickleness,  especiallj-  of  increase  and  decrease,  growth  and  de- 
cay. It  is  only  a  ^lort  transition  in  association  from  the  sym- 
bol to  the  cause,  so  the  moon  has  exclusive  conliol  of  all 
undertakings  in  which  these  factors  enter  in.  Says  Harley: 
"The  ««<■  moon  is  considered  pre-eminently  auspicious  for 
commencenient^, — for  all  kinds  cf  building  up.  and  beginning 
de  novo.  Houses  are  lo  be  erected  and  moved  into;  marriagesare 
to  be  concluded,  money  counted,  hair  and  nails  cut,  healing 
herbs  and  pure  dew  gathered,  all  at  the  new  moon.  Money 
counted  at  that  period  will  be  increased.  The/«//  moon  is  the 
time  for  pulling  down,  and  thinking  o(  the  end  of  all  things. 
Cut  your  timlier,  mow  your  gra.<Ui,  make  your  hay,  not  while 
the  sun  shines,  but  while  the  moon  wanes;  also  stuff  your 
feather  bed  then,  and  so  kill  the  newly  plucked  feathers  com- 
pletely, and  bring  them  to  rest.  Wash  j'our  linen,  loo,  by  the 
waning  moon,  that  the  dirt  may  disappear  with  the  dwind- 
ling light."  From  the  Greeks  down  the  new  moon  has  been 
considered  the  proper  time  for  marriages  and  births.  Among 
the  Druids,  according  to  Forbes  Leslie,  "  the  moon,  in  the  in- 
crease, at  the  full,  and  on  her  wane,  are  emblems  of  prosper- 
ity, established  success,  or  decliuiug  fortune,  by  which  many 
persons  did.  and  some  still  do.  regulate  the  period  for  com- 
mencing their  most  important  iinderlnkings."  In  Gealic  the 
word  for  fortune  is  derived  from  that  which  means  the  full 
moon.  Numerous  superstitions  exist  as  to  the  way  the  new 
moon  must  be  first  seen, with  various  incantations,  and  methods 
of  prognosticating  the  fnlure. 
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While  dealing  with  the  general  question  of  the  moon's  in- 
flueuce  upon  human  fortune,  it  may  be  well  to  refer  to  the 
wide-spread  astrological  superRiitions  pertaining  to  its  effect 
upon  the  body.  The  chief  organ  that  it  governed  was,  of 
course,  the  brain,  but  it  had  a  secondary  control  of  several 
others.  The  words  "  lunacy  "  aad  "  mania  "  are  of  direct  deri- 
vation, and  even  now  we  speak  of  a  person  aa  being  "  moon 
stmdt."  That  all  forms  of  insanity  are  traceable  to  this  JnBu- 
CDce.  lA  a  very  ancient  belief.  An  interesting  exAtnple  of  the 
ancient  practice  of  medicine  is  given  by  La  Martini^re,  quoted 
by  Harley.  "  This  lunar  planet,"  says  this  author,  "  is  damp 
of  itself,  but,  by  the  radiation  of  the  sun,  is  of  various  tempera- 
ments, as  follows:  in  its  6ist  quadrant  it  is  warm  and  damp,  at 
which  time  it  is  good  to  let  the  blood  of  sanguine  persons;  in 
its  second  it  is  warm  and  dry,  at  which  time  it  is  good  to  bleed 
the  choleric;  iu  its  third  quadrant  it  i»  cold  and  moist,  and 
phlegmatic  people  may  be  bled:  and  in  its  fourth  it  is  cold  and 
dry,  at  which  time  it  is  good  to  bleed  the  melanchcdtc."  The 
light  of  the  moon  seems  to  have  been  almost  universally  con- 
sidered detrimental  to  health,  and  nearly  all  the  maladies  in 
the  catalogue  were  within  its  power  to  inSict. 

9.     Moon-Worship. 

To  determine  the  necessary-  processes  and  fandameatal 
stages  in  the  development  of  a  religion  is  the  paramount  prob- 
lem in  the  new  science  of  religious.  Without  involving  quc»- 
tioos  as  yet  unsettled  by  investigators  io  this  field,  we  may  re- 
fer to  cettain  generally  conceded  facts.  One  of  these  is  that  every 
religion  is  agromtk  involving  a  great  complexity  of  dements. 
Again,  it  stands  as  the  &nal  output,  so  to  speatc,  of  a  people's 
life,  and  is  the  ultimate  organizing  element  in  any  particular 
period.  After  a  more  or  less  diffused  growth,  each  of  the  great 
ethuic  religions  seems  to  have  been  summed  up,  recast,  and 
individualized  by  a  great  personality.  While  it  is  possible  to 
follow  bftck  the  line  of  development  and  find  elements  that  had 
been  as-similated  to  a  larger  system,  it  is  also,  to  some  extent. 
possible  to  approach  these  elements  Iroin  the  side  of  their  psy- 
chological beginnings.  Thus  the  sex-instinct  which  even  now 
stands  so  near  to  the  religious  sentiment,  shows  its  eDonnoos 
ngnificance  historically  in  the  forms  of  phallidsm  so  pcevaloit 
in  .some  periods.  It  is,  of  course,  one  of  the  problems  of 
psychology  to  determine  what  iu  the  iudtviduAl  is  the  raw  ma- 
terial of  which  religion  is  later  made.  The  existence  of  an 
original  religious  instinct  is  altogether  without  evidence.  As 
nith  races,  so  with  individuals,  it  it  a  growth  not  only  throogh 
childhood,  but  through  the  entire  life.  That  children  at  an 
early  age  pray  to  the  moon,  is  evident   from  many  of  the  re- 
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ports,  but  jnst  what  a  prayer  means  at  this  age  is  donbliuL 
Several  thought  the  figure  in  the  moou  was  God,  or  Christ,  or 
angels.  It  is  probable  that  the  elementary  feelings  are  a  sense 
of  familiarity,  sympathy,  responsiveacss,  and  a  desire  for  bclp. 
The  foHowiog  examples  are  ill ust rations  of  what  is  meaat. 

P.,  i8.  I  took  fi'KAX  pleasure,  aKcil  twelve  to  fouTteen.  «itliiix  b>-  my 
window  aad  telliaK  the  mooa  ull  my  scbool  K^t\  troubles,  and  aakiag 
diOcrmt  tbioes.     lie  ironlti  saiilc  aud  cacouragc  nic- 

F.,  It.  I  alwaffl  want  to  talk  to  tlie  moon,  and  aometimea  do.  I 
always  say  "  sbine  on."  P.,  i8.  used  to  say.  how  do  you  do,  aloud  lo 
the  mooa.  F.,  9.  Miys.  where  nre  yon  going,  aloud.  M.,  j,  was  heard 
to  ask  the  moon  its  name.  P..  7.  used  to  say  "I  want  you."  F,,  15. 
naed  to  tell  the  uiood  all  her  troubles.  P.,  11,  used  to  "  tell  aud  ask 
many  things, "  F.,  9.  asked  mntiy  qucxtlotis  urn]  talked  kII  uliout  toys 
and  dolU  Cshe  was  an  only  and  nc-gleclcd  child).  Wbcu  I'.,  19.  first 
learned  ihiugs,  she  used,  aa  a  child,  teach  theui  to  the  moou.  V.,  $, 
woald  siiiK  Ktxi  talk  to  the  moou.  and  aek  it  to  give  her  cake  aud  ke 
cream,  and  twg  it  to  come  und  play  with  her.  Children  pray  the  moon 
to  tbin«,  so  they  cao  see  to  go  somewlicre,  or  ao  tbcy  will  ool  be 
afraid.  "  Take  me  with  you  "  is  iiuotlier  freijuciit  luvocxlion.  To  look 
OTvr  the  right  shoulder  and  wish  for  tblnfcs  is  very  common.  ]■'.,  19. 
At  BJx  aud  eigltt.  my  sinti^  and  I  were  left  alone  ti)!  into  the  evening 
by  our  parents  being  deUyrd ,  We  jisked  the  moon  where  they  were, 
■ad  1  snail  nerer  forget  the  strong  Imptessioa  of  auxiecy  wlui  which 
we  watched  to  see  if  he  would  tell  na. 

It  is  an  easy  tran.'iition  from  the  simple  accounts  of  natural 
phenomena  embodied  in  mytha  to  the  organization  of  these 
into  more  or  less  complex  systems.  Among  these  primitive 
formations  one  wonid  expect  to  find  unusual  importance  at- 
tached to  myths  of  the  sun  and  moon,  the  rulers  of  day  and 
night,  the  most  continuously  present  facts  of  man's  natuml 
eDvironmeat.  That  this  was  the  case  among  many  peoples  cao- 
Dot  be  doubted.  The  ruins  of  many  ancient  temples  abun* 
dantty  attest  the  great  antiquity  of  this  form  of  worship.  Some 
anthoritiea  maintain  that  luniolatry  preceded  the  worsliip  of 
the  son.  Says  Mr.  Tylor,  "'  Moon  warship,  naturally  ranking 
below  son  worship  in  importance,  ranges  through  nearly  the 
same  district  of  culture.  There  are  remarkable  cases  in  which 
the  moon  it  recognized  as  a  great  deity  by  tribes  who  take  less 
account,  or  noue  at  all,  of  the  suu." 

Among  the  ancient  Hgyptians  the  sun  and  moon  worship 
srems  to  have  been  the  earliest  form  of  religion.  There  were 
two  moon-gods.  Khonsu  and  Thoth.  All  representations  oC 
tbene  deities  show  them  with  the  crescent,  and  Thoth  was  the 
keeper  of  time.  The  cat,  well  known  as  one  of  the  sacred  ani- 
man  among  the  Egyptians,  was  dedicated  to  the  moon.  The 
RID  and  moou  appear  very  frequently  on  ancient  As-iyrian 
nMmWfteatB  as  sacred  symbols.  The  Chaldeans  were  undoubt- 
edly tDOon- worshippers,  the  uames  of  the  deity  being  Slu  and 
Hot.     The  latter  was  also  the  name  of  the  Chaldean  capital. 
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The  name  for  the  mooo  in  Syriac  at  th«  present  tune  is  Sia. 
Many  think  it  appears  io  Sinai,  and  that  this  tuotmtftin  waa^s-*| 
consecrated  to  the  tnoon.  The  fact  is  very  important  in  %-icw';^ 
of  the  part  Sinai  played  in  tbc  Hebrew  religion.  Bat  there  is 
more  positive  evidence  of  the  existence  of  luciolatry  among  the 
Hebrews.  There  is  frequent  reference  in  the  Scriptures  to  the 
"host  of  heaven,"  to  the  "queen  of  heaven,"  to  Asiarte  or 
Ashtiiroth,  the  moon-goddess  of  the  Phrenicians.  Ancient 
writers,  as  Lucian  and  Herodian,  identified  the  latter  deil)' 
with  tbe  moon.  There  is  reference  in  Genesis  to  Ashtaroth- 
Karoaim,  meaning  Ashlsroth  of  two  horns.  The  symbol  of 
Astarte  was  the  heifer  with  the  crescent  horns,  the  wor&hip  of 
which  continued  atmoist  throughout  Hebrew  history.  The  cres- 
cent was  oae  of  the  tno&t  common  of  ornaments. 

The  perM>aification  of  the  moon  amoug  the  Greeks  crystal- 
listed  in  two  well-defined  myths,  those  of  SelCnf  and  Artemis, 
each  characterized  by  that  delicate  and  refjued  syuibfjli.sm 
which  gives  its  greatest  charm  to  Greek  mythology.  Says  Cox 
of  the  SelSnC  myth,  "As  Endymion  sinks  into  his  dreamless 
sleep  beneath  the  I^tniian  hilt,  the  beautiful  Scl(n6  comes  to 
gaze  upon  the  being  whom  she  loves  only  to  lose.  The  phrase 
was  too  trauspareut  to  allow  of  the  growth  of  a  highly  devel- 
oped myth.  In  the  one  name  we  have  the  sun  sinking  down 
into  the  unseen  land  where  all  things  are  forgotten — in  the 
other  the  full  moon  comes  forth  from  the  east  to  greet  the  sun, 
before  he  dies  in  the  western  sky.  Hence  there  is  little  told  of 
Sel^ni  which  fails  to  carry  with  it  an  obvious  meaning.  She 
is  the  bcautiiul  eye  of  night,  the  daughter  of  Hyperion,  of  Pal- 
las or  of  Helios,  the  sister  of  Phoibos  Apollon.  IJke  the  son. 
she  moves  across  the  heaven  in  a  chariot  drawn  by  white 
horses  from  which  her  soft  light  streams  down  to  earth,  or  she 
is  tbc  huntress,  roving  like  Alpbeios,  over  hill  and  dale.  She 
is  the  bride  of  Zeua,  and  the  mother  of  Pandia.  the  ftiU  orb 
which  gle3m.s  in  the  nightly  sky;  or  as  loving,  like  him,  the 
crags,  the  streams  and  the  hills,  she  is  beloved  by  Pan,  who 
entices  her  into  the  dark  woods  under  the  guise  of  a  snow- 
white  ram.  In  other  words,  the  soft  whispering  wind,  driving 
before  it  the  shining  fleecy  clouds,  draws  the  moon  onwards 
into  the  sombre  groves. ' ' 

The  same  writer  says  concerning  Artemis:  "  In  some  tradi- 
tions Artemis  is  the  twin  sister  of  Phoibos.  with  whom  sbe 
takes  her  place  in  the  ranks  of  correlative  deities.  In  others 
she  is  bom  so  long  before  him  that  she  can  aid  L{t6  her  mother 
at  the  birth  of  Phoibos — a  myth  which  speaks  of  the  dawn  and 
the  sun  as  alike  sprang  from  the  night.  Thus  her  birtbplaoe  is 
either  Delos  or  Ortygia,  in  either  case  the  bright  momiog 
land,  and  her  purity  is  that  of  Ath^n^  aud  Hestia.     .     . 
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Like  Pfaoibos,  she  htm  the  power  uf  life  and  death;  she  «□ 
lesKD  or  take  away  the  miseries  and  plagu&s  which  Kbe  brings 
upon  men,  and  those  who  botior  bcr  arc  rich  in  flocks  and 
herds  and  reach  a  happy  old  age.     From  those  who  neglect 

her.  she  etacts  a  fearful   penalty In  a  word  the 

colors  may  be  paler,  but  her  features  and  form  generally  are 
tho^  of  her  gloiious  brother.  With  him  she  takes  delight  ia 
song,  and  as  Phoibos  overcomes  the  Python,  so  i?.he  is  the 
slayer  of  Tity OS. " 

According  to  Pansanias.  there  was  a  worship  among  the 
Greeks  of  tbe  Kgyptiau  goddess  lsi5,  which,  if  we  can  trust 
Diodorus.  meant  the  moon  with  them.  That  moon  worship 
persisted  to  a  verj-  late  period  is  shown  by  the  words  of  Soc- 
rates, who  said  at  his  trial,  "  Vou  strange  man.  Mcldtus.  are 
you  seriously  affirming  that  I  do  not  think  Helios  and  Selene 
to  be  gods,  as  the  rest  of  mankind  think  ?" 

The  chief  moon-deity  among  tbe  Romans  was  Lnna,  sister 
of  tbe  sun.  Both  Pliny  and  Tacitus  speak  of  temples  conse- 
crated to  her  worship.  Another  moon-goddess  was  Diata,  cor- 
raapotKling  to  the  Greek  Artemis.  Grimm,  the  best  authority 
oa  the  ancient  Germans,  tells  us,  "  That  to  our  remote  ances- 
try the  heavenly  bodies,  especially  the  sun  and  moon,  were  di- 
vine beings,  will  not  admit  of  any  dnuht."  Moon-wor.<thip 
appears  among  the  rites  of  tbe  Druids  in  Britain  and  Ireland. 
Its  prevalence  in  China  and  among  the  American  tribes  is  well 
koown.  There  can  be  little  doubt  that  vestiges  of  luniolatry 
appear  in  the  Christian  religion.  A  definite  order  was  formed 
about  the  fourth  ccntur>-.  The  lower  classes  in  the  middle 
ages  openly  worshipped  the  moon,  identifying  her  with  the 
Virgrin,  In  the  Missal  Mary  is  spoken  of  as,  "Sancta  Maria, 
coeU  Regina,  et  muudi  Domina."  These  illustrations  will  be 
sufficient  to  show  how  important  the  moon  has  been  in  the  de- 
relopment  of  the  religious  consciousness. 

Wk  la     Tatt  MooH  op  Scibncs. 

This  fragmentary  outline  may,  perhaps,  be  sufficient  to  show 
that  the  moon  has  been  the  subject  of  one  of  the  uiai^t  profound 
chapters  of  human  experience.  As  a  central  olijcct  iu  that  en- 
vironment of  which  it  has  been  and  is  the  business  of  man  to 
make  account,  it  has  been  a  continual  stimulus  helping  to  call 
out  and  fix  some  of  the  most  elemeutary  affirmations  of  the 
miud.  That  these  same  afhrmations  not  only  appeal  to,  but 
arise  upontaneously  out  of  tbe  growing  instincts  of  the  child  is 
almost  beyond  doubt.  It  becomes  then  a  matter  of  considera- 
ble interest  and  importance  to  uote  the  .stage  of  transition  from 
the  primary  animistic  and  mythical  conception  to  that  made 
necessary  by  positive  science.     The  moon  furnishes  the  best 
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example  in  natare  of  a  cumplete  reversal  or  views.  Tbe  tr^ 
sJtton  is  not  .w  marked  in  the  case  of  tbe  sun  which,  on  acco'cr 
of  its  manifold  influcoces,  stands  as  the  type  of  pereonial  * 
tivity.  or  the  stars  and  planets  which  with  their  great  rcmo' 
ness  or  possible  inhabitatiuii  remain  to  some  exteni  in  t^ 
region  of  mystery  and  coujecture.  But  the  facts  concerning  t 
moou,  which  .science  ha?i  assembled,  deprives  it  of  every 
lige  of  anthropomorphic  inierest.  We  will  recount  a  few 
them. 

The  moon  is  our  nearest  neighbor,  astronomically,  its  m< 
distance  being  238,840  miles.  Its  diameter  is  3,163  miles;! 
face  ■^.  and  volume  ^  that  of  the  canh;  rotates  on  its  aa 
once  a  month,  in  precisely  the  same  time  as  required  for  rev- 
Intion  around  the  earth;  phases  due  to  fact  that  we  can  o^ 
ser\'e  only  that  part  of  the  illuminated  hemisphere  tnme 
toward  the  earth  at  the  time;  light  reflected,  only  ^  as  stroi 
as  earth-shine;  atmosphere  extremely  rare,  r¥v  ol"  pressure 
earth's  surface,  probnbly  atisorbed  in  cooling;  no  water,  als 
absorbed;  temperature  at  end  of  lunar  day  about  freezing  poic=^t 
of  water,  at  end  of  lunar  night,  300°  below  zero;  no  signs  ^^^ 
life.  The  surface  is  verj-  broken ;  covered  with  great  rolcao^ 
craters,  somcof  which  are  more  than  100  miles  across;  twelr^ 
great  plains,  called  seas  by  Galileo;  many  deep  valleys  an-- 
cracks;  some  mountains  reaching  the  height  of  23,000  feet. 

It  stands  as  the  great  example  of  a  worn-out  world,  and  th 
type  of  what  our  own  planet  will  ultimately  become.    The  pas- 
sage from  the  conception  that  treats  the  moon  a.t  a  living  per 
souality  with  umltirorm  influences  upon  human  weal  and 
to  that  in  which  it  appears  as  only  a  dead  stooe,  roust  neces- 
sarily be  attended  by  much  that  is  pathetic,  because  it  mar) 
the  disintegration  of  one  attitude  toward  nature  and  the  incep- 
tion of  another.     'E.vtjy  eflairduemcttt  ia  z  period  of  critic' 
and  disruption.     Tbe  historical  counterpart  of  what  appears  ii 
the  life  of  ever\'  individual  is  to  be  found  in  the  Greece  of  the 
Sophists  and  Socrates.     The  very  statement  that  man  is  th^^^ 
measure  of  all  things  implte.s  the  realization  that  he  has  alreodjr^ 
bis  standard.     The  balance  struck  by  Plato  between  ibc?^ 
"'holog)'  and  the  new  crilical  attitude  is  perhaps  the  rea- 
sagnificaoce  as  the  philo»iopher  who  most  tmly  re- 
"caniug  of  life.     For  us  bis  work  is  important  a» 
c  impossibility  of  destroying  an  attitude  based  to 
tnary  serie*  and  standing  ss  the  ultimate  ouioooie 
jcople's  existence.  The  same  reversion  can  be  noted 
bee  period  of  "  enliRhtenmeul.'"     Along  with   it 
a  marked  treacherj*  to  the  prindpte  it  is  trying  to 
i*bc  most  couveiiient  Ics&ou  probvbly  which  modern 
n»ed,  is  that  of  dividing  his  experience  into  Hep- 
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■rate  comparliTifTHs  contiected  by  blinrlfold  passages.  In  one 
be  kccpti  hifi  rationali^ni,  in  the  other  the  more  neglected  and, 
in  some  respects,  the  more  important  parts  of  his  experience. 
A  good  example  of  what  is  meant  is  the  enlightenraent  of  the 
eighteenth  ccntTiry.  A  thoroughgoiuK  tuechanical  scheme  was 
good  etiongh  for  the  visible  universe,  but  beyond  it  was  that 
quintessence  of  the  mythological  heritage,  a  dcus  ex  moihina. 
That  this  is  still  the  position  of  many,  needs  no  more  iban  to  be 
indicated.  It  is  more  than  suggestive  that  the  chief  impulse 
in  the  development  of  biology  came  from  the  impossibility  of 
longer  .iccepting  the  creationalistic  mythology.  The  science  of 
life  undoubtedly  appeals  to  something  more  fundameatal  in 
bumau  nature  than  the  mete  desire  to  know.  This  develop- 
ment from  mechanism  lu  organism  suggests  the  true  direction 
the  animistic  instinct  should  lake — that  is,  it  should  become  a 
motive  within  science  itself.  The  lesson  of  history  is  but  par- 
tially learned  if  we  fail  to  perceive  that  an  edaittissement, 
whether  in  individual  or  racial  life,  is  nothing  more  than  a 
momentary  disriipiion  preliminary  to  a  new  adjustment,  and  a 
disrtiption  that  might  iu  most  cases  be  avoided.  After  all,  the 
raw  material  of  knowledge,  even  scientific,  is  not  exlemally 
gathered,  but  to  be  found  within  man  himself,  made  by  a  pro- 
cess of  development  into  established  forms.  An  excellent  illus- 
tration of  what  it  meant  is  the  subject  we  have  attempted  to 
treat.  The  moon,  considered  solely  with  reference  to  itself, 
been  before  the  human  mind  from  the  beginning  just  a^  it 
itxrw.  It  has  been,  so  to  speak,  a  fixed  point  about  which 
Id  nature  has  made  its  revolutions.  It  would  seem,  to  be 
jthat  science  has  brought  all  such  movemeuls  to  a  corn- 
stop,  hut  the  monn-lover  need  not  be  pessimistic.  He 
remember  that  the  romantic  altitude  toward  nature 
ic  directly  from  the  heart  of  the  mechanical istic  movement, 
id,  while  SchcUiug  could  no  longer  be  accepted,  the  last  cen- 
iry  showed  the  most  genuine  feeling  for  nature  known  since 
Greeks.  If  the  animistic  instinct  cannot  surmount  a  wall, 
is  likely  to  find  a  way  around  it.  Even  now,  it  means  no 
ire  to  the  person  of  deep  sesthetic  feeling  to  say  that  the 
_  is  a  barren  body  of  matter  than  that  a  landscape  is  com- 

posed of  inanimate  objectti.  or  n  symphony  of  vibrations,  or  a 
Citing  of  canvas  and  pigment.  Again,  the  meaniug  of  mat- 
is  by  no  means  clear  as  yet;  its  supposed  deadness  may  be 
ely  accidental.  If  one  wished  to  press  the  question,  he 
might  insist  with  some  juslification  that  the  characteristic  coo- 
cepts  of  science  are  ultimately  mythological  agencies.  Cer- 
tainly some  of  them  are  not  distant  many  removes,  Our  sole 
object  here,  and  indeed  the  whole  value  of  the  study,  if  it  has 
any,  is  to  show  the  complete  relativity  of  an  object  in  nature 
JOtrKNAL— 10 
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^ Melaphyiict,  by  J.  S.  MACKK.Nznc.  Publisbeil  by  Uacmil^ 
111  Co..  New  York  RH(I  Loiidoa.  igui. 

ik  is  ■  Btuily  o)  tilt  jiiotil^iiia  of  meldpliyaios  Irom  the  stauii- 
lie  [ill ilusoplii till  ttiuuglit  u(  tlie  'lay.     Il  ceulen  tuuikI  the 

TcUtitiii!  to  cs]>crii;ucc,  and  ailvBRCrx  d  ^\c\i  oa  Bradley  iti 
ruabird  tbroii^li  Its  aie  of  the  (fcuclic  tncthod  to  gnio  through 
i(  ihtr  becominic  of  cuiiftiem-i;  a  new  liKbt  uu  cxpcricocc,  inM 
cricnre ,  perhaps,  but  more  niKitifirnnrc  in  experience.     And 

■  ihocouehstudy  of  cxpcrieiicc  b<i  ihc  (fcuclic  method ,  bnug- 
I  il8  plia^L-s,  bestU'Jic!)  Uie  (onus  of  lli«coii*lrootivc  activily, 
uUd  up  their  luicrprtutloD*  o(  eicperieii«e,  from  the  stand* 
be  whole  of  experience. 

rk  opc'UH  up  with  a  provisional  ilefinition  of  meUphysit^a, 
t  Ja  toe  science  thai  H'cvks  to  deal  with  experieucc  as  a  whole, 
aa  a  tytteuiatic  unity.  Aher  di«cui»ijti(!  the  special  iM.'ieiice«. 
how  all  dcnl  with  only  a.  pxrt  of  experience,  he  changes  hi* 

of  iiieiaphvsic<)  by  raying  mctophysicn  is  the  scitacc  which 
take  ft  comprehensive  view  of  eipcricuc;  with  the  view  of 
idinK  it  OB  a  syitcumtic  whole,  by  csperieace  andcrstandiiiH 
ience  ol  «u  isilividual  yet  an  exp^Ttcnce  common  to  all,  indi- 
C  universal.     With  tlic  Bcimiiig  ruii.iameiitnl  •innlity  of  expe- 

Bubject  aud  abject,  mind  and  matter,  and  on  the  other  hand 
[(ually  teeminu  unity  arises  tUu  fimt  K'eat  problem  of  meta- 
tamely,  that  of  thcii  ri-coniriliaiion.  Some  attcinptK  have 
lUm,  IiionUm.  AgDosticiam.   Materiatitmi.  Idealism.  Trans. 

iam.  What  we  want,  says  MacKciixte,  is  not  a  Theory 
edge  hut  n  Theorv  of  Hxpericncc.  What  we  wiiiii,  then, 
>d  which  will  enable  u«  to  «rriv-e  at  the  solution  of  our  prob- 
ioucd  above.  Ca)  Early  dtnlcctic  method,  (b)  dogmatic  mclh- 
ijcbological  metboil,  (il>crilical  method,  (v)  later  dialectic 
ave  beeo  tricil  and  found  wanting,  and  »iucc  we  want  to  atuily 
e  from  the  point  of  eicw  of  its  heconiing  as-  w«ll  as  what 
8,  aud  alio  Biccc  it  wa?  the  mci  liinl  led  up  to  by  the  develop- 
otb  nucieut  aud  tuuderu  pEtilosopby  Aristotle  and  Hegel :  and 
eepa  ua  in  touch  with  tlie  concrete  cunieut  of  experience  the 
Ctood  aeenu  by  far  ibe  IxKt;  ihcrclore  it  will  l>e  our  method. 
OcoDsider  lattbc  gciicsin  ofcxpcric[ice,  askiog^two  qucstiona: 
ocacKpcrleuccof  a  world  kcow  iip?(b.i  tbc  fligniTicauce  of  the 
lencnta  in  iti  development?  Bcfori:  aiiiwerin);  the  two  quea- 
»  rcotatcour  problem.  The  problem  is  to  try  to  UDdcrstand 
alaigoificanec  of  oui  experience  a*  a  whole  by  observing  the 
I  iu  dev*lopmeut.  In  answer  to  the  ftrsl  question  we  would 
ftve  t<t)  the  Aimuleeinergence  of  a  mauifoUl  content  In  con - 
m. 

itteDt  is  always  somehow  prcKcnte'l  within  a  unity  bat  there 
be  any  cousclons  tcJereiiec  to  such  unity,  the  presence  o(  the 
ng  shown  in  that  the  ciiulent  presented  is  not  Ixtre  or  cold 
Iwaya  an  effective  tide,  (b)  thin  can  scion  an  ens  of  hnrmony  or 
^ei»lecu,  on  reflection,  to  be  couucc  ted  with  changes  tbat  take 
m  within  in  the  content  of  out  experience.    Id  answer  toques- 
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tloa  two  we  bave  the  tbree  elementt  fa)  ciraple  preseoUUon  in  con 
MiOBUicsa,  (b)  feeling,  (c)  counciouK  nclirity:  simple  preceaUtloQ  be- 
Ids  tl>*  moat  si^ificKiit  in  the  first  stage,  feeling  in  the  second  *ta)[c  - 
conscJoos  sctiTitT  intbe  ibird  stage;  and.  asthc  ttiiidsUKC  is  the  tnosV 
liaporUuit,  and  since  It  is  [otliooK'it^'f^.'icnce  we  mnst  nope  foe  inct-^ 
apnyiiicol  enlightenment,  conscious  activity  is  the  most  importsat  aad£^ 
most  signi&cant  clcinenl.     Tbc  tbrec  stages  of  development  ore  {*)^  ' 
Sc&Mtiou,  (b)  percuptivu.  (c)  conception,  Nine  problem*  »ctiii  to  be  in —  ■ 
ToWed   in  sense- experience,   seven  in   pcicvptlon,   four  in  thooRbt.  -  - 
While  all  ttie  proMems  of  the  two  lower  stages  are  ineolvcd  in  the 
higheitliit9gr(t  nought),  the  adv8ntaj;e  of  rising  to  this  problem  tbrottgh 
a  genetic  study  lies  umiuly  In    the  fact  tbat  it  enables  us  to  put  the 
whole  of  our  material  before  onrfielveB  in  proper  [wrspective.     Ueta- 
ph^sicii  is  the  criticism  by  thought  of  iis  own  couitrnctions.  tbongbt 
being  considered  as  the  cultuinatlng  point  in  the  general   process  of 
experience.    The  chief  vnlnc  of  n  genetic  nnrvcy  licii  chiefly  in  the  fact 
that  it  enables  as  to  hnTc  definitely  before  our  minds  a  connected  ricH 
of  experience  as  a  concrete  whole,   Again  it  abolishes  the  (nndaracntal 
distinction  between  mind  and  matter,  and  the  apparent  (nndamcntal 
anticbesii  betu-eeu  apparent  <luality  And  equally  apparent  anity  of  ex- 
perience, for  both  the  world  ofuiitidaud  lUfltler  are  Meal  const raetion*. 
What  we  have  to  do  is  to  take  mind  and  matter  as  elements  in  the 
tolalityof  our  experience  anil  try  to  Kee  what  place  belongs  toeacb  with- 
in the  concrete  system  of  onr  world.    Most  fundamental  antitheslt  is  that 
between  the  That  snd  llie  What.   Yet  nowhere  in  oar  experience  hare 
wc  pure  Tbatness  or  putt  Whatness.     The  development  of  experience 
ia  from  the  le»<i  to  the  more  determinate  by  the  iiitroilnciion  of  more 
and  uoic  dc&nitc  GoaMructivc  forms.     We  have  ccilaia  constructive 
activities  involved  in  experience.  As  it  Is.  the  problem  of  tnetaphyaics 
is  that  of  conMilering  and  criticising  the  whole  work  of  these. 

Accordingly,  the  question  for  nictaphyaic*  is  (a)  What  are  the  (und- 
amvntal  forms  of  construction  in  the  building  up  of  oar  rxperienett? 
fb)  How  far  is  each  ol  these  forms  coherent  in  itself  and  eapableof  be- 
ing worked  out  ?  The  forms  of  rumttruetion  are  (i)Fercep(ual,  (i)Scl- 
entiSc  Construction.  (3)  Kthicnl  Constroction ,  (4)  ^«thetic  Coneirt»c- 
tion.  (5)  Religious  Cousliuctlon,  (6]  Specniative  Construction.  The 
second  queslTou  is  answered  in  particular  in  the  remaining  part  of 
the  booK  anil  his  cuuctualoas  summed  np  as  follows.  There  itre 
certain  difficulties  in  the  conititation  ol  human  Icaowlcdgc  bat  at  the 
same  lime  there  arc  indcfiuttc  posaibilttica  of  gradually  removing  snch 
difEcullics,  or  at  least  reducing  them  to  ■  minimnm.  Take  any  con- 
stmetion  by  itself  and  it  fails,  take  it  tn  relation  to  the  whole,  for  ex- 
perience is  an  organic  whole,  and  we  may  reasonably  believe  it  does 
not  fail.  The  book  I  wish  to  commei)d  very  highly,  ist  because  it  real- 
ise* the  ideal  frof .  UacKeuiie  huil  In  uilud  when  he  wrote  It.  for  it  wn« 
"to  be  a  book  for  the  student  jusl  hetpnning  xcriouxly  lo  lace  the  prob- 
lemsof  metaphysics.  It  lays  out  the  problems  in  a  clear  manner  be* 
tore  the  student  so  that  he  fc  nows  what  he  (aces  and  from  what  sources 
these  problems  rise,  and,  for  hin  use  of  the  genetic  method,  the  beat 
possible  method  to  gain  a  complete  insight  into  the  significanec  of 
expericiice.  3rd,  for  his  recvguition  of  the  claims  of  all  the  construct- 
ive BiCtivities  contained  in  experience.  The  plan  of  the  book  is  Admira- 
ble. It  is  the  best  hook  of  lis  kind  I  have  ever  come  In  contact  with. 
My  only  criticism  would  be  that  Hr,  MarKentie  in  one  or  two  plocea 
has  asked  ijuestioBC  and  then  failed  to  give  delinile  answers.  He  seetna 
to  have  wandered  away  into  something  else.  R.  X.  Uoork. 

Kanfi  ProUeomena.    Edited  by  Dr-  Panl  Carus.    Publbbed  by  Open 
Court  Pubtishing  Company.  Chicatio,  1903. 
A  new  translaiiou  of  Kant's  Prolegontens.  hy  Dr.  Panl  Carus,  with 
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mn  Essay  oa  Kant's  PUilMophy  by  Dr.  Cam*,  snd  •opplcm^iiinrT 
S3)&tcria1a  lor  tbe  etiidy  o(  Kaut's  lite  sini  philosopliy,  ci>u»i»ting  of 
c»tiniat«»  <j(  diHcrtnt  pbBie*  of  K>Dt'n  philoftopliy  liy  Windlehauil, 
■Webtr,  Schwygler,  Lnn^  oncl  others.  An  eiceeainjjly  vnlutihlc  book, 
enabling  us  tr>  grip  the  i-tMniiaU  of  Rnnt'H  philfmrjphy,  Dr,  Carut 
bas  rendered  a  great  wrvjoe  lo  Eujflisb  sludeais  ol  Kani  iu  thU  book. 

J.^i>mz  Distotirte  on  Melaphysics.    Correipondenfe  ii/ilh  Armautd, 

tAtonadolagy.  TrauHlateil  troin  tbe  origitmU  by  Dr.  George  R. 
MontKoniery.  Published  by  the  Opeti  Court  Publishing  Co.,  Cbi- 
CBgo,  Nov. -Dec.  1901. 
Dr.  Monigomrry,  by  imtisUtiiiK  Iheae  iratuof  Leibniz'q  worka,  has 
enabled  the  Kngli<.ti  student  of  phitoKopoy  unable  to  read  Hrench,  to 
almly  the  L*ibiiuiau  philosopUy  from  tbc  genetic  stfltidpoiiit,  thereby 
enabling  hitn  to  K^"^!'  ^^'^  true  aiKnilicanci;  of  tbc  muaadologv  through 
a  Study  of  hU  earlier  wntiogs.  The  tranilBtionn  urc  cicccdingly  i«ell 
done,  and  tbe  introduclion  by  Paul  Janet  illuniinates  the  pages  (ol- 
io wiog. 

»A  Saentifie  Philotephy  the  Harbitger  cf  a  ScieHiiJle  Tkeofy,-  or, 
Sltfit  lo  Philosophical  and  Theological  Unity.  Swan  SouEiettKbein 
aod  Co..  London,  1901.  pp.  i^i. 
Tbe  writer's  effort  15  to  show  that  tbc  old  Scottish  philoaophyof 
common  bcusc  which  proclaims  au  obtcctive  reality  coa  be  antisfac* 
torily  established  on  Acientific  principle*;  sad  secondly  aud  chiefly, 
that  tbe  docttitiesof  Holy  Scriptuic,  duly  luterpretdl,  cau  be  tnade  to 
tcAt  OH  and  be  consintcnt  with  thf~  self  oaiiie  priiiciplo«.  CaaHlitv  ■« 
the  lest  of  tcietiee.  With  this  end  iii  view.  Goil.  sonship,  the  origin 
and  removal  of  sin.  the  soul,  freedom,  eausuliiy,  election  and  preilea- 
linatton.  pHonthood,  and  the  Turd's  Sapper  are  dixcuHsed. 

■  A  Primer  of  The  Christian  Religion,  Based  on  the  Teaching  of 
ftsus.  Us  Founder  and  Living  Lord,  by  Gkokge  H.  Gilbskt. 
Tbc  Mncinillau  Co.,  New  York.  190Z.     pp.  76, 

Tbis  primer,  we  are  told,  and  the  whole  Gospel  is  s  primer,  »eck« 
only  to  tnrii  the  reader's  thouglits  to  tbe  great  events  and  to  the  main 
features  of  tbe  life  and  teachitigH  of  Jeius.     U  speaks  the  lanenaee  of 

»lhe  Kchool.  and  Irenm  of  Jeitus,  God,  spirit,  the  kingdom  of  God,  fol. 
lowing  Jemo.  the  Bible  Snttday  and  the  hereafter.  The  whole  is  put 
iu  ctgbty-five  questions  printed  in  red.  each  with  a  conciie  aofiwer, 
evidently  for  memoricntion,  with  a  lew  proof  texts  and  generally  a 
note. 

The  Mtnopanst,  by  Andhuw  P.  CVRHISR.  D.  Applctou  and  Co,,  Kew 
York.  1897.     pp-  309. 

Although  this  work  ii  not  exiu'tly  new,  it  is  so  excellent  and  com- 
peudions  and  so  supersedes  Tilt's  well  known  Tiook  npon  the  same 
snl^ect.  that  it  deserves  brief  mention. 

.  i?M  EnlwicktitHf  dtr  Rtligionsbegrige  alt  Grundtage  einer  firogrtt- 
*-        tivtn  Religion,  von  STBfan  von  Czosai..     l,otus-Ver1ag,  [<eipzig, 
1901. 

This  ii  the  last  half  volume  of  a  work  briefly  chatacterlxed  in  a 
I  toriDcr  nnnibcT  of  \\\\*JauTHat.     Tbls  is  devoted  to  taornls.  external 
Eult  and  priesthood. 

Der  Gtsang  der  VSgtt,  teine  anatomisehtn  und  biotogiichen  Crnnd' 
tagrn.  von  Vai.KHTin  Hakckkr.  GukIuv  Fiiteher,  Jt&a,  1900. 
pp.  10  J. 

Is  Ibis  interesting  and  ioiportant  work,  the  writer  treats  Gist  of  tbe 
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itructDTc  of  the  vocal  organ*  of  birds.  He  tbcu  dtKUsws  «t  letiK 
fl«KUBl  diuiorpliietn.  Mo»l  iutcrpsliu^,  {>«rli>p!t.  Is  llic  lliirtl  c)i*pV 
an  the  development  o[  the  tinging  instinct  In  lt«  varions  farm*.  I 
then  treats  otter  courtchio  phrnomrnn — dmntming.  tumbling,  plm; 
tag.  mock  Gghting,  rtc.  Finallj',  he  discusser  the  (levelopnent  & 
slgniflcsnceof  tbecouitiug  iualinccand  the  relation*  trelMreen  n;(lex< 
instinct  and  play,  and  endii  witti  m  good  noniirnclaturc. 

i«  Arlsei  AMiers  ehez  les  Mmimaux,  par  R.  CovPiM.  Nooy  &  Cie 
Paris,  1902.  pp.  421' 
This  Ingenious  and  iudttfttfious  writer  lias  collected  Itoin  many 
Murce*  accouai*  of  the  imluRtrir*  ol  animate,  which  be  claMifie*  sV 
maaoDB,  potters,  wcavera.  paper  njakcrs,  cotton  uiakers.  mound  build- 
era,  road  and  bridge  lualcera.  wwers,  wax  nuiuldent.  rosin  nuikera. 
tap^Mra.  nalneni.  basket  matcera,  wheel  makcrt,  (-ontrtlioncrs.  ciga 
malicrt,  li  am  muck  tuakcrs,  comb  ninAcrs,  spjunci^.  architects  o: 
boaaca  of  aniuHcicicul,  carpenters,  iiut  builders,  ditch  iuak«rs,  »tu'i 
borers,  etc. 

La  Logiqu£  ehez  /'  Enfant  el  sa  Cnlturt,  par  KntDtsic  Quxvkat. 
F.  Alcan,  Paris.  1909.    pp.  157. 

Tbis  naturally  follows  Ibe  two  earlier  works  of  the  author  on  "Im- 
agination and  its  vatietirs  ia  chiidrcp  "  und  '* A t>*tract ion  and  itt  r41e 
iu  oducntion."  I'irat  cmnc*  the  logic  of  Image*  wiUi  rzAuaplva  »ceD  in 
their  compnrioons  ntid  the  construction  of  phraMsaud  propositions, 
personification  and  anthropomorpbisui.  Analogtcnl  reasoning  is  tha« 
the  firat  t^'pe.  Child  sophisms  are  claisllied  under  imliictiou  (mainly 
those  of  insutBcicnt  dnla.  errotn  ronceming  caii»fK  and  sophism*  of 
accidence)  and  deduction  or  a  begging  questiou,  and  ignorance  of  ihe 
subject  and  vicious  circle.  The  chief  faults  of  children  might  be 
cbaracleriEcil  as  due  to  crcilulity,  canilor,  nafvelc.  folly,  precipitation, 
prejudgment.  irreilcGlioa,  scntimcat  and  iiuagtuation-  The  last  chap- 
ter praises  the  linporlaiice  of  rational  traiuiug, 

Der  Sflbslrtofd  itti  kifidlifh^n  Lthemalter,  voo  A.  Barr.  G.  Tbiene, 
]>iV»ig.  19^1.  pp.  84, 
A  member  oI  the  council  of  public  hygiene  in  Berlin  here  ably  sums 
up  the  history  of  the  sLallstics  of  suicitle  of  youth  in  Frnncc,  Italy.  bu>1 
especially  Gemisuy,  and  draws  tberefioni  important  lessons.  He  ho[d» 
that  the  chief  cause  is  not  to  be  lound  in  tbe  school,  altbongb  be  would 
relieve  it  rrom  over  pressure  and  especislly  from  the  worr/ol  exauiioa- 
tiona,  to  which  sonic  ca!>es  especiflUy  in  the  lower  HChools  ean  bedirect  ly 
traced.  Tbe  chief  cause  to  him  is  prpcticily  or  tbe  prcnia,  urc  develop- 
ment of  an  adult  senite  of  respoimihility.  iiltniii^ni  or  knowledge,  asd 
finds  it  uicstfrcijucnt  iu  tbe  lowest  ami  in  the  highest  stageaof  society, 
01  better  among  Ihe  poorest  and  the  lichcat  strata  ol  society.  Of  twenty- 
five  interesting  caaes,  be  lias  himself  nimlc  a  special  stud^.  It  is  ex- 
tremely desirable  to  have  data  «u  tbia  subject  collected  with  tbe  sane 
care  for  Auglo-Saxou  races. 

The  Four  TetHf^rattunis  in  ChUdreu.  Their  Appearance  and  Treat- 
ment in  Rearing  and  in  the  School.  Aa  Appendix:  TheTeuipera- 
mentof  FareotsaudTcactierB.  B>  BERiTBAitD  HBi.i,wic.  j.  Baaer, 
Padorborn.     pp.  79. 

Tbis  is  an  iutercstingcharactcriialioaof  cacbof  the  (our  pbieiiotogi- 
cat  types  of  childhood^the  unguine,  choleric,  niclancboltc,  aad 
pUvgRiatie.  The  treatment  proper  to  cuch  type  is  considered,  aod 
there  Is  an  appendix  on  the  tenipernment  of  parents  and  teachera. 
Whatever  we  may  think  of  phreuolog>',  this  book  is  of  much  iatemt 
and  value. 
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rewtal  Gtowlh  and  Control,  by  Nathak  Oppf.xhhim.  The  Uscmil- 
lan  Co.,  New  York.  1901.    pp.  196. 

The  writer  discassM  in  siicceMive  chapteiB  the  ^rawth  of  eharftrtcr: 
ainrl  at  b  machine;  the  power  of  nttention;  what  asmoclBiion  meant;  the 
,s«s  ol  iii6tiucl;  inenuirv  ami  ili  derelo[>nK'titL  tbr  l>otiHs  n(  bnbtt;  h>'p- 
otisni  nnr)  xuegcKtion;  i  magi  nation,  the  enlighiciier;  tbe  cmotiDtia  and 
bcii  cduratiou;  rcafioulitfj;,  the  KiiiOc;  will,  the  coulroller, 

rf*  Caracthrfi,  par  Pr.  PACtaAN.     P.  Alcati.  Paris.  1901.    pp.  2*7- 

The  author  beT«flbow»  the  iliffercnt  niMiiifettnlinnii  whirh  abclrnct 
awa  produce  in  iliftercnt  psychic  types.  His  coDceptJon  is  new  omi 
leraonal,  and  he  holds  that  the  situdvof  forma  «I  character  la  attached 
D  abstiBCt  pay  etiology.  He  nmlerCakc*  tn  rlnuify  iniliviilunl  types, 
^he  6TSt  edition  of  this  work  was  long  siocc  cshaubtcd,  aud  here  vari- 
iDS  objections  arc  met. 

finUitung  in  dit  iheoretixekg  Biologig,  voa  J.  Krekkr.  R.  Faetel, 
Berlin.  1901.  pp.  63S. 
In  the  first  MCtton,  the  author  treats  of  the  relation!)  between  biole- 
•y  aad  philoxouby;  in  (he  secoiid.  lie  discu»^w&  oecessily  in  hmlogieul 
tventa;  in  the  third,  the  forces  and  laws  that  work  in  ortfaoivms;  then 
ilamcntary  organisms,  heredity,  and  veluBtori^tn  and  tne  mechanico- 
wycbJc  view  of  life. 

Th*  Primitive  Family  in  fts  Origin  ant!  DevelopimHl,  by  C.  N. 
Stakckb.  D.  Applcton  nnd  Co.,  New  York.  1901.  pp.  315. 
The  writer  treats  at  Rreai  length  the  definitinn  o(  kinship  amoRK 
niiuitive  people  in  Aiiviralia,  America.  ACricn,  Asia,  Polynesia,  and 
imonic  the  Aryanx.  He  then  addresses  himself  to  bis  theme,  and  treats 
•tlier  and  child,  polyandry,  itoe  levirate  and  the  niyoK*.,'"'icrilBPCC 
)y  brothers,  iiuraenclatnre.i,  cxojc'niy,  cndoEainy,  marriBKe  and  its 
leTclopmcnt.  family,  tribe  and  clan. 

Si>»i»^  First  Strf>s  in  iJutnan  I'rogrtss,  by  Fkudkrick  STakk.     Chau- 

tanqua  Assembly,  Nnw  York,  1901.  pp,  263. 
LThia  tasteful  little  book  i-i  anitilificd  (rotn  Chautauqua  lectures  and 
kata  (ire  mahlDg,  food  gcttiiifj,  naskel  and  pottery,  huotiiiR,  thccul- 
livattOD  of  plants,  domestication,  man  of  the  stone  ace,  nictat  vrorktng. 
mapons.  drees  and  ornaitient,  bouHcn,  boat*,  carts  aad  slctlk-es.  kcs- 
:are  and  speech,  wrllinf^,  lalea  nn<l  traditioua.  niarrjaf{c  aud  fatnily, 
-ellgion,  the  dead  man,  custom  and  law. 

IVouveltes  Observotiom  sur  un  Cai  de  Stimnaynhutiime  luvc  Cloisota- 
lif.  par  Th.  Klouhnov.     CU.  Kgglmau  et  Cie,  Oeutve,  190J.   pp. 

vTbe  author  here  collects  phenomena  from  Mias  Smith  after  the  pnh. 
Sntion  of  "Des  Indea,"  and  discuase*  the  nstrouomtc  and  oriental 
rycles  and  makea  important  infereneea  iroticerning  the  supernormal. 

E  Compute  F.rfioU  0/  Fddyis'n.  or  Chriilian  Sriencf  and  the  Plain 
Trutti  in  Plain  Terms  ftfgarding  Mary  Suiter  G.  Eddy,  Poundrr 
0/  Christian  Sciente,  by  Frkhrrick  W.  I'kabodv.  An  addreaa 
<(eliTcre«1  at  Tremont  Temple,  Boston,  AuKnst  i,  1901.  pp.  68. 
The  author  was  the  counsel  in  a  recent  widely  reported  trial  involr- 
ing  the  principtes  of  Christian  Science.  Heileserves  greal  credit,  both 
lor  his  IcHrietaneas,  for  the  Ttgor  of  his  iiivestigHiJons.  and  (or  print- 
Isgtbta  \-<zj  frank  and  tucid  book,  which  all  iutcrcsted  in  the  anbject 
tbould  read. 

Lfunt  C.Janti:  Philosophrr,  Patriot t  Lcvtr  0/  Man.  James  H.  West 
Co.,  Boston.  1901.    pp.  115. 

[  Tbcac  papers  by  oae  of  the  leading  modern  free  thinkers,  dedicated 
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to  the  author's  Vuovn  anil  unktkown  rrJende.  arc  groDt>H  an<)cr 
followinr  leading  hmds:  irihulo  by  the  Greeiiacre  Scliool,  b)-  tbc=^ 
CambriiQc  Conference,  by  the  Brooklyn  Etbic«l  AMMxriaikin,  the  Hf«e?^ 
Kcli^ions  AssociMion,  and  Icttcia  anJ  other  tributes.     A  list  of  hi»^ 

i.'OfmUism^  el  ie  Sfiiri/uahsme,  per  C>.  Uncadssb.     F.  AIcbb.  Parii,   ^ 
C90J.    pp,  18S.  ^ 

After  trcatinic  ilie  pajrchnlofcy  of  occuUism,  aBtr«1  bo<tf,  coaKioas-     » 
ncM,  «lc.,  the  writer  discimscs  its  logical  mctbwl  nud  the  rclftliont  of 
tta«  mb|  to  the  uiicrocoFui  or  uuircrsc.     Tbcu  follow  the  metaphysie*. 
moTuH  trflilition«,  soeiologj-,  etc.,  of  occiiltiatn. 

^  SylJaAus  0/  PsyfMology,  by  H,  Hkath  Ba.wdbn.    Vjiwair  College, 

PoughieeepBie.  N.  V.,  1903.  pp.  109. 
Tbi*  little  mauiiitl  endeavors  to  iitiliic  the  rc»alt*  of  experlmenul 
and  genetic  metbodv.  but  tbe  wriler  is  prii>cip*lly  iiiiere*ted  in  the 
Urge r  aspect*  of  the  problem.  To  our  thiuViii];,  (he  antbor  bae  ml 
eMspeit  the  ilan^er  nl  nil  nbhreviatcd  Ircnimentc  und  la  soiuewhal  too 
mb«trael  lor  pupili  o!  the  age  iiiteudenl.  The  genetic  «i>eRt  i*  verv  in- 
nleqtiately  treated,  and  there  is  no  evidence  iu  the  TOlntac  that  the 
author  la  familiar  with  ita  literature. 

OphtMalmic  Myotomy,  a  Systematic  Trtnltse  on  the  Ocuhr  Jtfmseies.  by 

G.  C.  Savack.   Gospel  Advocate  Pabti«hiiij:  Co.,  NaahviUe,  Turn-. 

1902.    pp.  589. 

This  com]N!n<lion*  work,  with  sixty-oite   illualrative  cuts  and  six 

plate*,  open<i  with  a  chapter  on  the  fundamental  principles  of  ocular 

motions,  which  will  luterest  every  working  payclioloKist.    It  stateo  in 

teiuie,  often  :iew  nnd  always  clear,  the  lawKOTemiDg  the  recti  and  the 

oblioues,  innervnlions,  the  Inw  o(  rotation  to  vertical  and  horicootal 

fixea  plaues  of  the  head,  the  law  of  corresponding  rctioa)  point*,  the 

law  of  direction  to  indiTiduHl  muscle  aud  its  plane  of  rotation,  with 

suggeadve  lijcure*. 

Die  Welt  ait  That,  von  J.  Rkinrh.    G.  l*aetel,  Berlin,  1901.     pp.  504. 

The  author  first  diacusaea  the  subject  und  the  object  of  the  investiits- 
lion  of  nature;  then  the  world  staice,  includiux  »uo.  moon,  history  of 
life,  force  and  matteV;  the  essence  of  li(e;  growth,  irritability,  prop- 
agation, fldaptation  and  intelligcnee;  Darwinism,  including  Weis- 
mann  and  NHgcli;  and  the  relations  of  naiural  science  to  the  God  idea. 

Etudes  Esthiliques,  par  Gkoecks  Lbcualas.  P.  Alcan.  Paris,  1901. 
pp.  306- 
In  the  introdnction,  the  writer  treats  of  the  beaulif  al  nod  the  ugly ; 
and  then  in  sncceseiee  chapters  passes  to  the  discnesion  of  what  ia  art, 
its  relations  to  nature,  to  niatliematics,  the  role  of  soKgestion  tn  an, 
the  albnttiea  and  aasociatiouR  to  different  arts,  ita  relatiou  to  curiosity 
and  to  morals. 

Typical  Modem  Coacefitions  of  God  or  the  Absolvte  of  Grrma  ■  Roman' 

lie  Idealism  and  of  EvgHsh  £valm/itniaty  Agnosticism,  itfilk  a 

Conilrtictivt  Essay,  by  jo}>Ki'ii  A.  t,Rir.HTON.     Lonitmans.  Green 

and  Co.,  New  York.  1901.     pp.  190. 

Tbia  work  originated  in  a  Cornell  thesis  seeeu  years  ago.    The  oHg- 

ioal  ^per  dealt  only  with  Pichte  and  Hegel.     Here  Scbleierniarher 

and  hpcncer  arc  added.    Bach  have  a  chapter,  and  in  the  fifth  the 

author  sums  up  bis  own  conclusions.    The  ansolutc  is  the  experienced 

unity  of  will  aud  thougbl. 
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A  PRELIMINARY  STUDY  OF  THE  EMOTION  OP 
LOVE  BETWEEN  THE  SEXES.' 


B;  Saxpoiu>  BBI.L,  Fellow  ia  Clark  CDiversil;. 


The  etnotioD  of  love  between  the  sexes  has  as  yet  received 
*:»o  thorongh  scientific  treatiuent.     No  writer  so  far  as  I  can 
Qnd  has  treated  it  from  a  genetic  standpoint.     The  literature 
'V^ipou  the  subject  is  therefore  meager.     In  his  recent  treatise 
~^pou   "  The  Psychology  of  the   Emotions."  Ribot'  remarks: 
■  '  The  sex-instinct,  the  last  in  chronological  order  with  man 
Stud  the  higher  animals,  gives  rise  to  the  emotion  of  love  with 
its    nnmcrous  individual    varieties,     Most  psychologists  have 
\>eeii  very  sparing  of  details  where  it  is  concerned,  and  one 
xnight  mention  certain  voluminous  treatises  which  contain  no 
mention  of  it.     Is  this  through  exaggerated  delicacy  ?   Or  is  it 
because  the  authors  think  that  their  place  has  been  usurped 
by  the  noveli:4ts  who  have  so  obstinately  confined  tiiemselves 
to  the  study  of  this  passion?  But  the  novelist's  mode  of  analy- 
sis ia  different  from  the  psychological  mode,  and  does  not  ex- 
dnde  it."     This  author  then  devotes  one  chapter  of  ele\'en 
pages  to  the  treatment  of  the  sexual  instinct,  which  includes 

'  It  fbould  be  borne  in  mind  by  the  leaUcT  tbut  this  article  b  n  pre- 
limtoary  sUiJy.  It  forms  a  part  of  one  chapter  of  a  relatively  comprc- 
henilve  *tody  of  sornt  of  the  aspects  of  the  Psychologr  of  Sex.  The 
writer  appreHnteii  the  fiicl  that  there  may  be  a  number  of  questions 
•nggestiMi  to  the  reader,  the  satisfairtory  anewer  to  which  cannot  be 
(ound  iu  the  data  sabmitted  here.  It  may  al[»]  ««eui  thai  too  much  ib 
nade  of  >ome  of  the  fact*  antl  that  certain  interpretatians  are  unwar- 
natcd.  Tbis  eficci  is  iilmont  nlwnys  ineTilably  the  result  of  iHolatlti^ 
any  phaac  of  a  sub{cci  from  lis  ^cttiaga  la  the  whole  lu  which  it  t>e- 
loDjca.  Several  pnint.t  merely  louchcd  upon  in  this  article  ore  to  be 
exbanativcly  treated  iu  other  scciioas  of  the  same  study. 

'  Ribol:  The  Paychology  of  the  Rniotions,  p.  248. 


-wbat  lie  has  to  say  upon  scx-lov«.  Brief  as  this  treatment  ts, 
it  a  valuable,  both  for  the  facts  it  presents  aiid  for  the  prob- 
lems it  suggests.  Havelodc  Ellis,  who  has  perhaps  dooe  more 
than  any  other  investigator  in  the  Beld  of  the  normal  Psy- 
chology of  Sei  says  in  his  most  recent  work;'  '"  It  is  a  vtij 
remarkable  fact  that  although  for  many  years  past  serioos  at- 
tempts have  been  made  to  elucidate  the  psychology  of  sexual 
perversions,  little  or  no  eodcflvor  has  been  made  to  study  the 
psycbolo£:tc  development  of  the  normal  sexual  emotions. 
Nearly  ever>'  writer  seems  either  to  take  for  granted  that  he 
and  his  readers  are  so  familiar  with  all  the  fads  of  normal  sex 
tis>'cholog:y  that  any  detailed  statement  is  altogether  uncalled 
K>r.  or  else  he  is  content  to  write  a  few  introductor>-  phrases, 
mostly  made  up  fnm  anatomic,  philosophic  and  historical 
iTork. 

Yet  it  is  nnreasonable  to  take  normal  phenomena  for  granted 
here  as  in  any  other  region  of  medicine.  A  knowledge  of  such 
phenomena  is  as  necessary  here  as  physiology  is  to  pathology  or 
anatomy  to  surgery.  So  far  from  the  facLs  of  normal  sex  de- 
velopment, sex  emotions  and  sex  needs  being  uniform  and  con- 
stant, as  is  assumed  by  those  who  consider  their  disciissiou 
unnecessary,  the  range  of  variation  within  fairly  normal  limits 
is  immense,  and  it  is  impossible  to  meet  with  two  individuals 
'whose  records  are  nearly  identical. 

There  are  two  fundamental  reasons  n-hy  the  endeavor  should 
be  made  to  obtain  a  broad  ba.sis  of  dear  information  on  the 
subject.  In  the  first  place,  the  uonnal  phenomena  give  the 
key  to  the  abnormal,  and  the  majority  oi  sexual  perversiotss, 
including  even  thuse  that  are  most  repulsive,  are  but  exaggera- 
tions of  iii.<ttincts  and  emotions  that  are  germinal  in  normal 
human  lx:ings.  In  the  second  place,  what  is  normal  cannot  be 
determined  until  the  sexual  life  of  a  large  number  of  healthy 
individuals  is  known,  and  until  the  limits  of  normal  sexuality 
are  known  the  physician  is  not  tu  a  position  to  lay  down  any 
reasonable  rules  of  sexual  hygiene." 

Although  very  short,  the  analysis  of  the  sex  passions  in 
adults  by  Herbert  Spencer*  in  a  part  of  one  section  in  his 
"  Principles  of  Psj-chology,"  is  one  of  the  best.  Bain*  devotes 
one  chapter  lo  the  Teuder  Emotion  which  he  makes  include 
Sex-love,  the  parental  feelings,  the  benevolent  affection,  grati- 
tude, sorrow,  admiration  and  esteem.  A  very*  Jew  pages  ore 
given  to  sex-love  proper.  Very  suggestive  paragraphs  bearing 
either  directly  or  indirectly  upon  the  subject  are  to  be  found  lo 

>  P«ycholo(;y  of  Sex,  Vol.  Ill;  AlwaUt  sad  NeurologlM,  July,  1901, 
p.  500;  Amerioan  Toufual  of  Dertnatology,  Sept.,  1901. 
*  Princitilm  of  Fsj'cholugy.  Vol.  I.  pp.  487,  488. 
'Ttie  Emotions  aad  Oie  WiU,  Ch«p.  Vll. 
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rorksof  sucb  writers  as  Moll,  Sergi,  MaiUegazza,  James, 
Jaoet,  Delboeuf,  Fcr^.  Boveri,  Kieniau,  Hartiuauu,  Dessoir, 
Fiocke  and  others.  There  is  a  vast  amount  of  literature  opuu 
the  pathological  phfLses  of  the  subject  which  is  to  beconsidered 
in  another  chapter, 

I  The  aualyses  thus  far  given  by  scientists  are  limited  to  the 
■notion  as  it  is  manifested  in  the  adult.  A  few  writers  have 
referred  to  it  iu  dealing  with  the  psychology  of  adolescence, 
bnt  in  this  coonection  refer  to  it  a.s  one  of  the  mauy  ways  in 
which  the  adolescent  spirit  -ihows  its  intensity,  turbulence  and 
upriciousness.  I  know  of  no  scientist  who  has  given  a  careful 
ilysts  of  the  emotion  as  it  is  seen  in  the  adolescent.  It  is 
jc  that  it  has  been  the  chosen  theme  of  the  poet,  romancer 
id  novelist.  But  in  the  products  of  .such  writers  we  may  look 
artistic  descriptions  of  the  emotion  and  for  scenes  and  inci- 
dents that  very  truly  portray  its  nature;  we  have  no  right  to 
E.pect  a  scientific  aoalysis- 
Adttlts  need  only  to  recall  their  own  youth  or  to  obse^^'e 
en  briefly  our  grammar  and  high  school  boys  and  giris,  to 
con\Hnced  that  love  between  the  sexes  is  one  of  tUe  emo- 
tions that  become  coaspicnoiisly  apparent  in  early  adolescence. 
This  is  what  might  reasonably  be  expected  since  the  emotion 
is  derived  from  the  sex  instinct,  and  pubescence  marks  the 
period  of  rapid  acceleration  in  the  growth  of  the  sex  organs. 
With  the  increa.'*  in  size  and  vigor  of  the  reproductive  organs 
there  comes  the  strong  impulse  for  the  organs  to  function.  Be- 
fore civilizaliou  developed  the  system  of  sex  inhibitions  ihnt 
are  consifiered  an  essential  part  of  the  ethical  habits  of  our 
young  jxrople,  the  impulse  to  function  was  not  repressed  and 
pubescence  marked  the  beginning  of  the  distinctively  sexual 
experience  of  both  sexes  This  was  true  of  primitive  peoples, 
and  is  generally  true  of  the  lower  races  that  are  living  to-day. 
It  is,  however,  not  limited  to  these  races.  A  very  large  per- 
ceotage  of  both  sexes  of  the  civilized  races  begin  their  scsual 
life  during  early  adolescence.  This  is  particularly  true  of  tlie 
male  half  of  the  races.  The  system  of  sex  inhibitions  which 
has  gradually  been  dweloped  by  civilization  has  been  along 
the  line  of  evolution  aud  b&s  been  doing  away  with  promis- 
cuity, polygamy  and  polyandry;  it  has  been  establishing  mo- 
nogamy and  poitponing  marriage  until  a  period  of  greater 
physiologtcal  and  psychological  maturity  of  both  sexes.  This 
aame  inhibition  of  early  sex  functioning  has  lead  to  an  increase 
in  the  prevalence  of  such  substitutes  as  masiurbattou,  onanism, 
pederasty,  etc.  Such  fiicts  bear  upon  the  physiological  results 
of  inhibition.  On  the  psychological  side  are  to  lie  mentioned 
courtship  and  those  .sex  irradiations  that  have  so  profoundly 
influenced  art,  hteraturc,  religion,  polite  society,  sports  aud  in- 
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dustiry.    Many  of  the  patliological  sex  psycboses,  sue 
for  the  same  xx.  erotopattiia.  .sexual  an«rsthcsia,  et 
be  explained,  at  kasl  in  part,  by  rt-ference  lo  the 
these  social  itihibitious  trying  to  ebtabli.sb  tbem^lves. 

The  emotion  of  sex-love,  so  plainly  traceable  to  the 
duclive  instinct,  has  its  evolution  in  each  normal  tndi 
It  develops  tbrougb  various  stages  as  do  other  instinc 
does  not  tnalce  its  appearance  for  the  first  time  at  the  pe 
adolesceoce,  as  bos  beca  thought.  Extended  and  vari 
perience  in  the  public  schools  haa  foroished  me  with  ve 
ornble  opportunities  for  making  ob»ervatioas  upon  c 
who  were  allowed  to  mix  freely  regardless  of  sex.  Moa 
obser\'atioii8  were  made  iii  schoolii  which,  with  very  i 
cepttons,  had  outdoor  recesses  during  which  the  pla; 
games  brought  both  sexes  together  under  tio  restraint 
than  the  ordinary  social  ones  with  perhaps  some  modi£ 
by  the  particular  regimen  of  the  school  concerned.  Thi 
vatious  relative  to  the  subject  of  love  between  the  sexi 
begun  fifteen  years  ago.  The  first  observations  were  mi 
cidetitally  aud  consisted  mainly  of  tho«e  love  affairs  b 
children,  that  needed  ray  attention  as  one  ofRcially  com 
However,  many  were  unquestionably  innocent  and  ha 
My  observations  have  not  been  limited  to  children  undei 
condittcjns.  About  one-third  of  the  number  of  cases  n 
have  personally  observed  have  been  concerning  chilli 
were  under  the  ordinarj'  social  or  industrial  condttionM 
ing  the  past  fifteen  years,  from  time  to  time,  I  have  « 
as  many  as  eight  hundred  cases  observed  by  myself.  It 
tion  to  these  I  have  seventeen  hundred  cases  as  retums 
syllabus  which  I  circulated  among  the  students  in  mi 
gogy  and  psychology  classes  at  the  Northern  Indiana  ] 
School,  at  Valparaiso,  Ind.,  in  1896.  The  syllabus  ud 
lows:  1 

I.  Love  between  tkildren  cf  about  (he  same  agf  and  0 
siU  sex.  Give  as  completely  as  yon  can  the  details  uf  an 
cases  you  know  of:  age  of  each  child;  length  of  time  tl 
continued;  whether  it  was  mutual;  what  broke  it  up; 
of  jealotisy;  ^ny  expressions  of  love  such  asconfessious,c 
giils.  etc.;  any  ideas  of  marriage:  actions  in  presence] 
other  free  or  shy.  when  alone,  when  in  the  presence 
any  tendency  of  either  child  to  withhold  demonslratiotu 
satisfied  to  love  at  a  distance;  any  other  details  you  ms 
noticed.  j 

II.  LoxfC  between  children  and  those  of  opposite  sex  m 
much  older.  Give  complete  details  on  such  points  as  tni 
in  I,  with  whatever  differences  the  disparity  in  age 
nrally  make. 
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III.  Give  fully,  frankly,  and  as  accurately  as  you  can  the 
details  of  your  own  cbildlsli  love  affaiis. 

IV.  Give  your  name  (this  may  be  left  blank),  age,  and 
sex. 

360  people  reported  more  than  1,700  cases.  With  few  ex- 
ceptions those  who  reported  had  had  experience  in  teaching. 
355  gave  accounts  of  their  own  childish  love  affairs  The  other 
five  stated  that  they  did  not  recall  any  such  experieuce  in  their 
own  lives.  The  1,700  cases  include  the  confessions.  Added  to 
the  800  cases  of  oiy  own  collection  there  are  in  all  more  than 
8,500  cases  that  form  the  basis  of  this  study. 

It  will  be  seen  that  the  syllabus  calls  for  data  of  three  kinds, 
viz.,  concerning  (i  >  obwrx'ed  love  between  children  of  opposite 
8CJ1  about  the  same  in  aRc,  (a)  observed  love  between  persons 
of  opposite  sex  with  di.sparity  in  ages,  (j)  persnual  confessions. 
The  6rst  two  kinds  of  data  were  obtained  by  the  objective 
tnethod,  while  the  last  is  obtained  through  relrospeclion.  Hav- 
ing both  observations  and  confessionH  many  errors  that  could 
not  otherwi.«  be  detected  are  eliminated  since  the  two  classes 
of  material  act.  to  a  degree,  as  mutual  controls.  Each  kind  of 
data  according  to  the  &rsl  named  classtficaiiou  has  its  particu- 
lar virtue.  The  confessions  (i)  exhibit  the  continuity  in  the 
development  of  the  emotion  during  the  life-.span  of  the  indi- 
vidual as  he  sees  it  himself  (enough  cases  (355)  were  given  to 
make  a  reasonable  allowance  for  indiridtial  variations):  (2) 
they  indicate  the  general  prevalence  of  the  emotiou  during 
childhood;  (3)  they  reinforce  observation  io  the  same  way  that 
introspection  always  reinforces  the  objective  method  of  study. 
In  estimating  the  value  of  these  confessions  one  must  be  mind- 
(til  of  the  common  defect  of  most  auto-biographical  statements, 
viz,,  that  they  are  influenced  by  the  almost  irresistible  ten- 
dency to  write  about  one's  self  in  a  literar\'  way  and  so  touch 
plain  facts  as  10  make  them  less  prosaic.  The  observations 
help  us  in  eliminating  this  element  of  error.  The  data  concem- 
ti%  the  love  that  children  have  for  adults  of  the  opposite  sex 
throw  valuable  light  upon  the  nature  of  jealousy  iu  children  as 
it  is  much  accentuated  in  these  cases.  They  also  show  the 
effect  of  forcing  the  development  of  an  emotion  by  a  stimulus 
that  is  chronolugically  prior  to  the  normal  period  of  develop- 
ment. In  the  cases  showing  the  love  of  the  adult  for  a  child 
are  revealed  facts  bearing  npon  some  forms  of  sexual  perver- 
sion. In  thei^e  cases  the  child  is  used  as  a  means  of  escape  for 
suppressed  love.  Love  th.it  normally  should  go  out  to  an  adult, 
is  through  some  real  or  supposed  necessity  suppressed  until  it 
finally  seeks  quiescence  through  discharge  upon  a  child  or  pet 
auimal.  This  is  not  infrequent  among  women  whose  relatively 
passive  role  decreed  by  nature  in  love  affairs  has  been  exag* 
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gerated  by  society.  The  observations  concerning  lovebetw 
children  of  opposite  sex  and  about  tbe  saini!  age  aid  us  in  de 
terminiiig  the  phase  of  the  emotion's  development  that  nor 
mally  belongs  to  any  given  period  of  life;  /,  e..  there  arc  manj 
observations  upon  children  who  are  five  years  old,  or  six. 
se%'en.  eight,  nine,  etc.,  respectively,  and  these  reveal  th 
nature  of  the  emotion  that  normally  belongs  to  those  years 
The  various  kinds  of  observations  extend  over  the  entir 
periods  uf  infancy,  childhood,  and  into  adolescence,  and  ar< 
very  well  distributed  in  number  among  the  years  of  tb 
periods,  although  more  cases  were  reported  for  the  years  4  t 
8,  and  12  to  15,  both  iuchiiiive,  than  for  the  years  of  the  period 
between  8  and  12.  The  reason  for  this  becomes  clearly  apparent 
later. 

Analysis  of  the  data  contained  in  all  of  this  material  reveals 
the  fact  that  tbc  emotion  of  sex-love  may  appear  in  the  life  o 
the  child  as  early  as  the  middle  of  the  third  year.  From  its 
appearance  al  this  early  age  it  can  be  traced  in  its  development 
Ihrough  five  more  or  less  well  marked  stages  whose  time  limits 
are  as  follows:  the  first  stage  extending,  as  a  rule,  from  the  age 
of  three  years  to  the  age  of  eight  years;  the  second  from  eight 
to  fourteen;  the  third  from  fourteen  to  maturity  at  about  twen- 
ty-two in  women  and  iweuty-six  in  men;  the  fotmh  from  ma- 
turity to  senescence,  whose  limits  vary  widely;  the  E^h  extend- 
ing through  senescence.  Not  every  individual  pas.sc.<t  through 
all  five  stages.  Individual  difTerences  also  keep  the  time  limits 
of  the  stages  from  being  exact. 

Characteristics  of  thb  First  Stagr. 

The  presence  of  the  emotion  in  children  between  three  and 
eight  years  of  age  is  shown  by  such  action  as  the  following; 
hugging,  kissing,  lifting  each  other,  scuffling,  sitting  dose  to 
each  other;  confes-sinns  to  each  other  and  to  others,  talking 
about  each  other  when  apart;  seeking  each  other  and  exclud- 
iogotliers,  grief  at  being  separated;  giving  of  gifts,  extending 
courtesies  to  each  other  that  are  withheld  irom  nthers.  making 
sacTi6ces  such  as  giving  up  dexired  things  or  foregoing  pleasures; 
jealousies,  etc.  The  unprejudiced  mind  in  observing  these 
manifestations  in  hundreds  of  couples  of  children  cannot  escape 
referring  them  to  sex  origin.  The  most  exacting  mind  is  sat- 
isfied when  to  these  observations  are  added  the  confessions  of 
those  who  have,  as  children,  experienced  the  emotion  to  a 
marked  degree  of  intenait)-.  and  whose  mcuiorics  of  childhood 
are  relatively  distinct.  We  are  prone  to  refer  many  of  the 
manifestations  enumerated  to  imitation.  Imitation  can  account 
in  part  for  ihc/orm  in  which  the  emotion  show.-*  it}>elf.  whose 
ptesenee  is  established  by  the  accumulation  of  a  vast  amount  of 
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evidence.  Imitation  p1n3r5  an  important  role  in  the  devetop- 
menl  of  the  sex  instinct,  and  love  between  the  sexes  as  one  of 
this  instinct's  derivatives,  as  it  does  wit b  the  development  of 
most  other  instinds.  It  would  be  no  more  satisfactory  to  ac- 
«oam  for  these  inanlfestatlons  by  referring  them  to  imitation 
than  it  w-ould  to  acconnt  for  the  love  for  dolls,  the  instinct  of 
Jmnting,  the  imeiest  in  "  playing  house  "  by  reference  to  the 
.ume  cause.  When  we  observe  in  young  puppies,  shoats,  squir- 
rIs,  seals,  grouse,  partridges,  field -sparrows,  starlings,  wood- 
lurks,  water-wagtails,  goldfinches,  etc.,  actions  corresponding 
to  these  which  I  have  mentioned  in  children,  we  have  no  hesi- 
tancy in  referring  them  to  the  sex  instinct  for  expUnatiou. 

So  far  as  the  observations  p^vcti  to  mc  by  others  are  coo- 
ceroed,  with  very  few  exceptions,  they  all  report  hugging, 
lissing  and  other  means  of  affecting  physical  contact,  as  being 
indulged  in  by  the  child  lovers.  This  is  largely  due  to  the  fact 
that  the  observers  took  these  actions  ao  the  main  ones  that  in- 
dicate the  presence  of  the  emotion  and  reported  no  cases  in 
vhich  they  did  not  occur.  My  own  observations  and  some  of 
the  coufeftnions  show  that  although  some  form  of  embrace  is 
general,  it  Is  not  always  present.  Through  all  of  the  stages  of 
the  emotion's  development  the  embrace  in  .some  of  its  fomw  in 
the  most  general  means  of  its  expression.  A  quotation  from 
GfXK>fi'  in  this  connection  is  deemed  appropriate.  In  speaking 
of  natural  ctiurtship  be  says:  "  But  a  scientiGc  system  of  nat- 
Mn\  conrt.'ihip  of  the  various  htiman  races  does  not  exist;  nor, 
indeed,  have  we  systematic  observations  of  any  one  people.  It 
J8.  therefore,  impossible  to  afSrm  whether  there  are  such  things 
as  instinctive  gestures,  expre-ssions,  caresses,  etc.,  whidi  all 
liuioan  beings  recognize  as  sexual  stimuli.  From  the  little 
that  is  known  it  .^eems  probable  that  the  number  of  such 
tokens  is  not  j^'eat.— even  ihe  ki.ss  is  by  no  means  general!  We 
can  only  be  sure  of  a  universal  tendency  to  approach  and  to 
touch  one  another,  and  of  a  disposition  to  self  exhibition  and 
eoquetr>*  as  probably  instinctive  and  of  the  special  formswhlch 
these  tendencies  take  under  the  influence  of  imitation  and  tra- 
dition as  ;MCondary  causes.  Caressing  contact  may  then  be 
regarded  as  play  when  it  is  an  end  iu  itself,  which  is  possible 
under  two  conditions.  First,  when  the  pursuance  of  the  in- 
stinctive movements  to  their  legitimate  end  is  pre^'entcd  by  in- 
capacity or  ignorance;  and,  second,  when  it  is  prevented  by  an 
act  of  the  will  on  part  of  the  participants.  Children  exhibit  the 
first  case,  adults  often  enough  the  second.  It  is  generally 
known  that  children  are  frequently  very  early  susceptible  to 
sexual  excitement,  and  show  a  de&ire  for  contact  with  others 

1  The  Play  of  Hid,  p.  3^.    N«w  York,  1901. 
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as  well  as  an  enjoyment  of  it,  without  having  the  least  sn 
piciou  of  its  meaning. ' '  In  the  cases  in  which  I  have  recordcA^ 
lifting  each  other  as  indicating  «ex-lo\-e.  it  waa  utimi^takabl 
nppareiit  that  the  lifting  wm  not  a  trial  of  strength  but  an  in 
dulgcncc  in  the  pleasures  of  bodily  contact,  as  wis  alM>  true  o: 
the  scuffling.  In  few.  if  in  any  of  the  cases  which  I  have  ob 
served  upon  children  of  eight,  have  the  participants  been  odd- 
sciousofthemeauiDg  of  their  acttous,  although  I  ba\*e  sometimes 
seen  them  attended  by  great  sexual  excitement.  SchaefEer'  be- 
lieves that "  the  fundamental  impulse  of  sexual  life  for  the  utmost 
intensive  and  extensive  contact,  with  a  more  or  less  clearly  de- 
fined idea  of  conquest  underlying  it."  plays  a  consjMcuous  part 
in  the  ring  fighting  of  belligerent  lx)ys.  Baiu*  attaches  ver>'  great 
importance  to  the  element  of  physical  contact  in  sex-love.  He 
aaya;  "  In  considering  the  gcacsis  of  tender  emotion,  in  any  or 
all  of  its  modes.  I  am  inclined  to  put  great  strcs-s  upon  the  .sen- 
sation of  animal  contact,  or  the  pleasure  of  the  embrace,  a  cir- 
cumstance not  adverted  to  by  M.r.  Spcocer.  Many  fects  may 
be  adduced  as  sbomng  this  to  be  a  very  intense  susceptibility, 
as  well  as  a  starting  point  of  associations.  ( t)  Touch  is  the 
fitndamcntal  and  generic  .sense,  the  first  bom  of  sensibility, 
from  which,  in  the  view  of  evolution,  all  others  take  their  rise. 
(2)  Evea  after  the  rcmaiaiug  seuses  are  differeutiatcd.  the  pn- 
mzry  sense  continues  to  be  a  leading  susceptibility  of  the  mind. 
The  soft,  warm  touch,  if  not  a  first-rla.ss  influence,  is  at  least 
an  approach  to  that.  The  combined  power  of  soft  contact  and 
warmth  amounts  to  a  considerable  pitch  of  massive  pleasure; 
while  there  may  be  subtle  infiuences  not  reducible  to  these  two 
heads,  such  as  we  lenu,  from  not  knowing  anything  about 
them,  magnetic  or  electric.  The  sort  of  thrill  from  taking  a 
baby  iu  arms  is  something  beyond  mere  warm  touch;  and  it 
may  rise  to  the  ecstatic  height,  in  which  case,  however,  there 
may  he  concurring  sensations  and  ideas.  Between  male  and 
female  the  sexual  appetite  is  aroused.  A  predisposed  affection 
through  other  means,  makes  the  contact  thrilling.  (3)  The 
Strong  fact  that  cannot  be  explained  away  is,  that  under  ten- 
der feeling  there  is  «  craving  for  the  embrace.  Between  the 
sexes  there  is  the  deeper  appetite;  while  in  mere  lender  emo- 
tion, not  sexual,  there  is  oothing  but  the  sense  of  touch  to 
gratify  unless  we  assume  the  occult  magnetic  influences.  As 
anger  is  coosummated.  reaches  a  satisfactor>'  term,  by  knock- 
ing some  one  down,  love  is  completed  and  satisfied  with  an  cm- 
brace.  This  would  seem  to  show  that  the  love  emotion,  while 
fed  by  sights  and  sotinds,  and  ex-en  by  odors,  reaches  its  cU- 

•  Zelischr.  (.  P«yCliol.  n-  PtiytW.  d.  Simiesotg»ne,  Vol.  U  (,1891 ),  P- 
MS.  (SJnoledby  Grow.) 
•The  Kmotiooa  uid  the  Will,  pp.  116,  ivj. 
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i&x  in  touch;  and.  if  so,  it  must  be  more  completely  ideotified 
ith  this  sensibility  than  with  any  other.     In  a  woid.  our  love 
leasnres  beg^n  and  end  ia  sensual  contact.     Touch  is  both  the 
pba  and  omega  of  affection.     As  the  termiual  and  satisfying 
nsation,  the  ne  plus  ultra,  it  musi  be  a  pleasure  of  the  high- 
it   degree."     While  it  is  the  contact  through  the  sense  of 
that  acts  both  as  the  most  natural  aud  most  complete  ex- 
ion  of  love  between  the  sexes  and  a  powerful  sexual  ex- 
tant, there  is  a  conuct  of  the  eyes  of  adolesceut  and  adult 
tvcTS, — a  sort  of  embrace  by  means  of  the  eyes — that  is  as  ex- 
iting to  many  as  contact  through  touch. 
The  pleasure  derived   from  hugging  and  kissing,  etc.,  in 
:hildren  who  have  the  emotion  in  this  first  istage  of  its  devel- 
f>ment,  is  not  specifically  sexual  except  in  some  cases  which 
am  inclined  to  consider  as  precocious.     Normally,  there  ap- 
leara  to  be  no  erethism  of  the  sexual  organs  during  the  pro- 
eas  of  love-making.     But  erethism,  as  we  shall  see  in  another 
diapter  upon  the  analysis  of  the  sex  impulse,  is  not  confined  to 
he  sexual  organs,  but  is  distributed  throughout  the  entire 
((►dy,  especially  through  the  vascular  and  nervous  systems.  In 
hese  children  there  is  a.  state  of  exaltation,  indeed  as  yet  not 
lOmparable  in  intensity   to  that  of  the  adolescent  or  adult, 
pliich  is,  nevertheless,  erethistic  iu  its  nature.     It  is  massive, 
ague,  and  generally  di.strihuted  throughout  the  body.  In  some 
ftMS  there  is  speci&c  sexual  excitement  with  erections  of  the 
enisand  hypercemia  of  the  female  genitalia.   Such  phenomena 
je  seen  only  ia  the  cases  that  seem  to  me  to  be  precocious.  This 
oint  will  be  more  fully  treated  in  the  chapter  referred  to  above, 
Suffice  it  to  say  here  that  in  love  between  the  sexes  at  this 
fAt\y  period  or  in  the  next  following,  the  physical  sensations 
if  sexual  excitement  are  generally  wholly  wanting,  or  if  present 
ire  entirely  unlocated.     Love  between  children  of  the  opposite 
ex  bears  much  the  same  relation  to  that  between  adults  as 
be  flower  does  to  the  fruit,  and  has  about  as  little  of  physical 
exuality  in  it  as  an  apple-blossom  has  of  the  apple  that  de\'eiops 
tim  it. 

The  love  demonstrations  of  children  in  the  first  stage  of  the 
motion's  development  arc  generally  spontaneous,  profuse,  and 
mrestratned .  There  is  an  absence  of  shyness,  of  any  sense  of 
lame,  of  the  feeling  of  self-consciousness.  The  children  have 
S  yet  no  notion  of  the  meaning  of  sex.  Their  naivete  iu  this 
egard  has  not  been  destroyed  by  the  social  suggestion  that 
licb  actions  arc  wrong  and  vulgar.  They  are  natively  happy 
ltd  free  in  their  ignorance.  The  individual  differences  among 
ildren  are  as  great  in  their  experiencing  and  manifesting  this 
lOlion  as  Ihcy  arc  in  any  other  phase  of  life,  so  not  infrc- 
itly  we  find  children  under  eight  years  of  age  who  arc  shy. 
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rtpi«ssiv*e  and  self-conscious  in  regard  to  their  love  actions. 
Tiie  same  children  are  shy  and  repressive  in  other  tbings.  It 
Is  more  of  a  general  disposiUoo  tlian  a  specific  attitude  tonard 
this  one  emotion. 

The  giving  of  Rifts  and  the  sharing  of  choice  possessioiis  is 
verj'  common.  Tlie  emotion  in  its  earliest  form  introduces  the- 
element  of  sclf-sacrilicc  for  the  loved  one  that  rts  jnsepu'able 
from  the  emotion  in  alt  of  its  normal  stages  of  development.  It 
likewise  introduces  the  intense  selfishness  that  comes  from  the 
desire  to  mouopulizc  the  allegiance  of  the  one  loved,  An  only 
child,  who  an  a.  rule  is  very  selBsh  and  will  not  share  any  oP 
his  possessions  with  others,  readily  gives  up  a  liberal  part  to 
the  lover.  During  the  earlier  years  of  this  stage  the  gifl  is 
appreciated  for  its  inherent  value;  it  is  good  to  eat,  or  pretty  to 
look  at,  or  has  some  other  real  value.  This  inherent  value 
continues  to  be  nn  element  of  appreciation  in  lovers's  gifts 
throtighout  life.  It  is  given  by  the  lover  as  an  expression  of 
his  love,  and  so  received  and  prized  by  the  sweetheart.  Every- 
thing else  betdg  equal,  the  greater  the  real  value  the  more  sat- 
isfactory is  the  love  exprcsniun  to  both.  lu  the  6th  and  7th 
years  there  appears  unmistakable  evidence  of  acquired  value  in 
the  present*.  They  become  of  value  because  the  lover  gave 
them  and,  on  account  of  their  associations,  are  preserved  as 
keepsakes.  As  early  as  the  6lh  and  7th  years  presents  are 
taken  from  their  places  of  safe  keeping  or  where  they  are  on 
exhibition  us  ornaments,  and  kissed  and  fondled  as  expressions 
of  love  for  the  absent  giver.  This  is  interesting  as  evidence  of 
love- fetich  ism  appearing  in  early  childhood. 

The  emotion  otherwise  nffccts  the  moods  and  disposition  of 
children.  Refractory  children,  whose  parents  manage  them 
with  difficulty,  become  docile  and  amiable  under  the  influence 
of  the  sweetheart  or  lover.  Boys  who,  at  other  times,  are 
cowards  will  6ght  with  vigor  and  courage  when  their  love  ia 
oouccmcd.  Children  that  have  a  sociable  disposition  some- 
times become  exclusive  and  abandon  all  other  playmates  for 
the  chosen  one,  and  cannot  be  induced  to  play  with  any  one 
dse.  Ideas  of  marriage  are  often  present,  but  they  arc  vague 
and  ore  present  through  social  suggestion.  The  general  atti- 
tode  is  represented  by  the  testimony  of  one  woman  who  stated 
that  she  had  no  defmite  idea  of  marriage  at  the  time  of  her 
earliest  childisli  love  affair,  but  that  she  had  a  vague  feeling  that 
she  and  her  little  lover  would  always  be  together,  aud  this  feel- 
ing was  a  source  of  plea.siire.  Certainly  children  under  eight  have 
little  foresight;  they  are  chiefly  absorbc<l  in  the  present  whose 
engrossing  emotions  give  no  premonition  that  they  will  ever 
change. 

Beauty  begins  to  be  a  factor  in  the  choice  of  a  sweetheart 
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among  llie  children  in  this  first  stage.  The  mo&t  beautiful, 
charniing,  and  attractive  little  girh  are  the  ones  who  arc  fav- 
ored. This  rlemeut  becomes  much  more  conspicuous  in  the 
Uter  Ktages.  Jealousy  is  present  from  the  first.  It  is  more 
pronounced  in  the  cases  of  love  belween  children  and  adults  of 
the  opposite  sex  on  acconnt  of  the  child's  being  less  able  to 
monopolize  the  attention  of  the  adult  and  on  account  of  the 
precocity  of  the  child  concerned  in  such  cases.  A  fuller  dis- 
cussion of  jealousy  belongs  in  another  section  of  this  stady. 

Typical  Casks. 

Case  t.  Jtoj  3.  girl  5.  Love  is  mutual.  When  in  a  large  company 
of  children  they  will  always  Kpaiate  Iliemselves  from  the  others  and 
pl»y  tO|gethcr.  Never  tire  ol  telling  each  oilier  u(  their  love,  Delight 
in  kiMitiK  anil  cniliraciug,  and  do  not  care  who  sees  them. 

Case  >.  B.  5.  g.  4.  Be^a.!]  at  ages  givea  nad  etill  continues,  two 
ytara  having  couc.  Are  oflen  seen  haud-in-faDud;  ate  very  jraloas  of 
each  other.  Buy  more  backwarii  than  girl.  Will  not  play  with  other 
children  wbcu  they  c«ti  be  tOKciher. 

Caae  3.  B-  3,  g.  3,^-  Uave  been  deeply  in  love  aJTice  their  third 
week  in  kindergarTcti.  Rose  not  bo  jealoui  as  Russel.  She  always 
wfttchea  for  his  coming,  ami  runs  10  meet  htm  the  motneut  he  eaters 
the  room.  They  tit  logelher  at  the  table  and  in  the  circle,  and  cry  if 
Mpanttrd.  They  are  very  free  sad  unrestrained  in  showing  their  love 
by  kisaiog.  hug^iug,  attd  by  luauy  little  aitenlioua. 

Caae  4.  B.  3,  g.  3.  Kly  fittle  nephew  of  three  and  a  little  neighbor 
girl  of  the  aanic  age  had  n  mom  stfectionaie  love  for  each  other,  and 
were  not  at  all  shy  about  it.  Thcv  would  kisa  each  other  when  they 
met,  and  seemed  io  think  it  "II  Tit;bt.  The  little  boy  ut>ed  to  tell  me  that 
they  would  marry  Mhea  grown.  Thiii  continued  about  two  'and  a  half 
yeaia;  then  the  girl's  parents  movfd  away,  much  to  the  grief  of  both 
children  The  little  boy  would  often  climb  up  and  take  the  girl'a 
photograph  from  the  mantle  and  kiss  it. 

Case  5.  B.  3.  g.  3.  My  nephew  of  three  mantfested  an  ardcut  pas- 
sion for  a  smHiI  giil  of  abont  the  same  age.  Ife  followed  her  about 
with  dog-ltke  peislaleucc.  Being  an  only  child  he  was  very  aclfiah, 
never  sharing  anvthinj;  with  oilier  children.  Bnt  Geaaie  fiecauic  the 
recipient  of  all  hiw  plnythings,  His  hoard  of  treasarcs  was  laid  ui  ber 
feet.  Nothing  was  good  cticiuj^h  for  her,  noc  could  be  be  dress-cd  6ne 
tDOUgh  when  tihc  vruj)  nrouad.  On  one  occasion,  a  large  boy  picked 
fieaaie  np  to  fondle  her,  whereupon  her  jealous  lover  seiied  a  hjiichct 
and  attacked  hi*  rival.  He  iniperiooaly  demanrlcd  a  dollar  from  me 
one  day  in  order  that  he  might  buy  Bensie  and  have  her  'all  for  hl& 
own.'    He  is  now  six.  and  loves  her  as  much  as  ever. 

Case  6.  I  know  of  two  young  people  who  bsve  been  lovers  since 
b«bybood.  An  they  grew  iip  their  love  for  each  other  assumed  differ- 
ent aspects.  During  ihc  fiisl  seven  year*  ol  their  lives  ibeir  love  waa 
open  and  (rank,  showing  no  restiiclinn  of  the  regard  ihey  felt.  Carc»»e« 
and  cnibrucca  were  indulged  in  an  freely  and  unrestrictedly  as  uiigbl 
have  been  bctwcca  two  liillc  girls.  But  wbeu  school  life  bcgau  and 
they  became  exposed  to  the  twits  and  teasings  of  their  playmate* 
tbcte  developed  a  aby  timidity  and  reftervc  when  in  the  presence  of 
other*.  Tliough  they  have  been  separated  for  long  period*  at  diflerent 
times  their  love  has  continued. 

Case  7.  Both  about  fire  years  old  when  they  first  showed  signs  of 
love  that  1  ub»«rred.     May  have  begun   earlier.     Lasted    four  years. 
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SrokcD  up  by  K^rVt  p«rents  moving  »«i«y.  Love  was  matual  without 
bd;  *>8°*  ^'  |««lan3<r  that  I  couM  •««.  SxcbaDKcd  Rifls,  «ucb  Mondy, 
autn,  flowen,  etc.  Their  kction*  at  firat  very  free  either  wbea  alone 
or  in  tbc  presence  of  others.  Lstrr  the;  becMtne  nomcwbiit  ihy  in  the 
presence  of  others,  but  free  when  aloue,  Upou  the  girl's  moving 
sivAy  the  hoy  showeil  very  deeji  fe«IiuK  ul  sorrow.  Do  not  know  about 
the  girl. 

Caw  a.  My  little  brolhrr  at  the  age  of  fonr  wtts  very  much  in  lore 
with  u  little  tin\  two  ycara  of  a^q.  He  uacd  to  Iciul  the  little  girl 
around,  carcita  her  tetnlcrl^-,  and  talk  lovingly  to  her.  He  always  di- 
vided with  bcr  the  playtbinss  b«  tnott  apprecintcd.  lie  ofteo  said  he 
expected  to  tuarrvhcr.  While  the  little  girl  did  not  obiect  to  his 
demonstrations,  snc  seemed  to  care  more  for  a  young  mantfairty-thret 
jTMrsof  a^e,  aud  called  him  her  sweetheart.  The  little  bay  became 
)rft1oua,  ntut  finally  gatre  her  up.  After  they  entered  school  together 
the  tittle  girl  became  very  fond  of  itiv  brother,  and  ilwaye  managed  (o 
alt  or  stuud  uext  to  bliu  iu  tbe  ctaM  i(  jMftMble.  but  be  listl  lost  all  in- 
terest in  her.  and  never  cared  for  her  again. 

Cn.Mi  9,  B.  6,  g.  s.  They  had  bccu  lovers  for  about  two  years.  They  did 
not  wet  to  bctoKciIier  often  siucc  they  lived  in  diflcrent  towns.  Their 
[atuilien  wcrerelalivcs  and  exchanged  risiis.  tTpun  one  occaaioD  wbco 
of  the  age  indicated  above  they  met  at  tbc  home  of  Jcodcas's  grand- 
father. Ri^gnr  cnmc  iatc.  Jcanesa  was  *e*teii  upon  a  haiiaock  in  the 
Sarlor  where  there  were  several  guests.  L'pou  Edgar's  entering  the 
oor,  she  saw  blm  ami,  as  her  liltle  (ace  beamed  witb  evident  deught, 
she  arose  and  met  him  in  the  middle  of  the  room.  They  were  imtne- 
diately  in  each  others  arms.  Edgar's  mother,  seeing  the  vigor  with 
wbicli  he  wa»  hugging  Jeaness,  said  to  bim  with  concern:  "  Wby. 
Edgar,  you  will  hurt  Jcaness."  Jeaness.  who  evidently  was  better 
able  to  jadgc,  archly  turned  her  head  and  with  a  smile  that  meant 
much,  said:  ■'  No,  be  won't." 

Case  10.  B.  3,  g.  2.  One  afternoon  last  summer  two  of  my  little 
cousins,  Florence  twenty-three  mouths  old  and  Harold  two  years  old, 
were  spcniiing  the  liny  at  my  home.  They  had  never  met  until  that 
day.  I'lorcnce  ii  an  only  child  and  is  iucliucd  to  have  her  own  way, 
and  isn't  willing  to  give  up  to  other  ehildren.  Harold  has  rather  a 
annny  disposition.  They  hod  not  been  with  each  other  more  than  an 
boar  before  they  were  siiiinR  on  the  porch  and  Florence  had  her  anns 
around  Harold.  She  was  very  willing  to  give  up  to  him  and  share  all 
she  hod.  They  played  together  the  remaimter  of  tbe  day,  and  were 
very  affect  ion  ate.  I!vcr  since  then  they  have  been  very  devoted  to  each 
otber,  and  it  is  very  beautiful  to  watch  tbcm  iu  all  their  little  ways  of 
indicating  their  love  for  each  other. 

Case  ir.  I  attended  a  wedding  last  June  which  was  the  ontcorae  of 
a  striking  illustratinn  of  thin  love.  I  will  tell  the  story  as  tbe  bride's 
mother  told  h  tome.  "This  doei  not  seem  like  a  marriage  to  mebnt 
just  one  more  step  In  a  friendship  which  begau  when  Minnie  and  Theo 
were  babies.  Befoni  either  could  walk  they  would  aft  on  the  floor  and 
play  with  each  other— never  liaviOR  any  trouble  over  playthings,  but 
•baring  everything  alike.  Theo  would  break  bits  of  cake  and  put  iu 
Mloolc's  mouth,  and  then  both  would  lau^h  as  thouKh  it  were  a  ^tvM 
joke.  H  tbcy  were  separated  both  would  cry.  A»  they  grew  up  the 
friendflhip  grew  stronger,  ond  Theo  always  called  Minute  hi?  'little 
wife.'  At  school  ihcy  were  always  lovers,  and  when  we  moved  here 
it  was  tinderalood  that  when  Minnie  was  twenty-one  Theo  should  come 
for  her.  During  their  entire  lives  I  do  not  ktiowof  a  single  quarrel 
between  theni." 

Case  ti.    One  bright  morning  I  noticed  a  little  boy  sitting  In  front 
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Mme  who  had  not  beeu  tlieic  before.  He  turaed  arouud  occftaionall; 
to  took  atmc,  Btid  presently  smiled.  Of  course  I  returned  the  »inite, 
thiiik;nf!lhathewft»  theswcelest  Uttle  fellow  thnt  I  had  pTcrseen.  This 
ma  tile  beginning  of  b  love  that  lasted  for  Bcveral  years.  He  ws*  sir, 
■ad  I  wastbe  satne  age.  On  the  next  day  he  brought  me  a  pretty 
pictnre,  and  after  tliat  paid  so  much  attention  to  me  that  be  wan  noon 
AC  It  now  1  edged  to  be  my  loTer.  Neither  of  us  was  the  least  bit  thy  over 
it.  He  did  not  care  to  play  with  the  other  boys  snd  I  did  no-t  care  to 
play  with  the  girls.  We  were  not  conieuted  uuleas  we  were  lofjether. 
Be  freely  confesucd  his  love  to  me  and  confided  alt  of  his  joys  and  sor- 
fOWH  in  me.  Por  tbrcc  years  and  more  be  sccnicd  to  care  as  uiuch  foi 
DC  aa  I  did  for  him.  When  he  cawe  to  our  home  to  play  with  my 
brothera  he  nsn«lly  forRot  them  and  played  with  me.  At  dinner 
mamma  alvaya  seated  u«  xide-hy'Side.  We  planned  onr  marriage;  his 
father  wbo  was  a  minister  was  to  perform  the  ceremony.  We  discueavd 
wedding  drcsfieft.  Iindcsmaids  and  bfealcfasls  with  great  seriousuesa. 
One  day,— the  fatal  one  to  my  cbildi&h  bupplness.  a  new  girl  came  to 
•cfaool.  I  conld  not  help  DoticiiiK  how  often  his  eyes  tnined  from  me 
to  ber,  and  feared  a  rival  from  the  first.  He  wanted  her  to  play  with 
US,  and  altbuut;U  I  far  raiber  would  have  prefcited  being  alone  with 
htm,  1  bid  my  feelings  nnd  lukrd  ht r.  T  tried  to  treat  her  kindly  bc- 
caQ»G  I  knew  that  it  would  please  him.  One  day  he  asked  me  with  great 
hcsilntioii  if  I  objci-ted  to  bi*  having  twu  sweethearts.  I  fttnoibercd  my 
jealous  feelin(*8  and  replied  that  I  did  not  if  he  would  marry  tn^.  He 
told  me  that  he  would,  that  he  loved  me,— in  a  way  that  waa  a  com- 
pensation for  my  sacrifice.  For  some  time  the  Other  girl  snd  I  got 
along  very  well  as  sister  sweethearts:  but  I  soon  saw  that  she  was  re- 
ceiving all  of  the  carcase*,  and  I  concluded  that  I  would  not  have  it  »o. 
We  h*d  an  interview-     lie  ssid  that  be  mill  loved  me,  hnl  behave  me 

Slaiuly  to  understand  that  he  wonld  be  pleased  to  have  me  withdraw. 
(  course  I  did  »o.  but  was  determined  never  to  let  either  of  them 
know  that  I  cared.  After  a  time  they  grew  tired  of  each  other,  and 
he  came  to  ask  my  forgiveness  and  make  up,  but  by  tbat  time  I  had 
ati  older  fttid  as  I  tbonght  better  sweetheart;  »o  be  was  left  to  repent 
his  rash  action  while  sweetheart  number  two  captured  some  one  else 
more  antted  to  her  taste. 

Chakactqsistics  of  the  second  Stags. 

The  second  stage  in  the  development  of  the  emotion  of  sex- 
love  extends  in  time  from  the  eighth  year  to  about  the  twelfth 
year  in  girU  and  to  the  fourteenth  ytar  in  boys.  It  is  charac- 
terized by  the  appearance  of  shyness,  of  modesty,  especially  in 
girls,  of  scli'-coiihciousuess  and  consequent  efforts  toward  self- 
repression;  by  the  inhibition  of  the  spontaneoti£,  impulsive 
love-demonstTations  so  freely  indulged  in  during  the  previous 
stage.  The  boys  are  more  secretive  than  the  girls,  but  the 
tendency  to  conceal  the  love  is  present  in  both.  This  is  the 
reason  why  fewer  returns  came  for  the  years  eight  to  twelve 
than  for  the  years  before  and  after  this  period.  The  chil- 
dren were  to  a  degree  successful  in  hiding  their  love  and  so 
passed  unobser%'ed.  To  the  observer  who  does  not  depend  upon 
tlic  more  dcmonstiative  signs  but  who  sees  the  less  obvioui^  but 
eqtutlly  indicative  ones,  the  emotion  is  easily  detected.  There 
is  a  coni^icuonii  absence  of  pairing.    The  lover  and  sweetheart 
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are  not  often  seen  alone  togetbcr.  On  the  other  band,  they  an 
mnchconftised  and  embarrassed  when  circumsUDces  do  bring 
them  into  each  other's  presence.  Matual  confessions  are  sd* 
dom  made, — at  least,  nut  directly,  face  to  face.  Some  confess 
to  friend-s.  hut  this  is  usually  done  very  reluctantly.  Some  con- 
fess through  notes  delivered  by  friends,  or  passed  in  some  secret 
way:  some  leveal  it  by  defending  the  sweetheart  when  she  is 
being  "  talked  about,"  in  many  of  which  cases  boysSi^ht  most 
spiritedly  for  the  honor  of  the  one  they  love.  Some  never  con- 
fess.— neither  to  friends  nor  to  lover.  Some  boys  deny  that 
they  are  in  love  and  speak  slightingly  about  their  sweetheart, 
but  afterwards  confess.  Then  there  are  the  revelations  through 
gifts  that  are  nearly  always  delivered  in  some  secret  manner, 
in  many  iustauces  of  which  the  giver  leaves  no  clue  that  woald 
reveal  bis  identity;  in  other  instances  cards  or  notes  are  left, 
but  it  is  rare  to  find  lovers  in  this  stage  giving  gifts  face  to  face. 
Another  indication  that  will  uot  escape  the  close  observer  and 
which  the  confessions  especiall>-  reveal,  is  that  of  the  boy  lover 
off  at  a  distance.  ■ '  feasting  his  eyes  ' '  upon  every  movement  of 
his  ' '  girl ' '  who  may  know  absolutely  nothing  about  his  devo- 
tion. He  may  be  seen  following  her  about  the  playground  or 
along  the  street,  always,  however,  at  a  safe  distance.  Although 
modesty  shows  itself  as  a  characteristic  trait  of  the  girl  even  at 
this  early  age,  she  is  on  the  whole  more  aggressive  in  these 
early  love  affairs  than  the  boy  and  less  guarded  about  reveal- 
ing her  secret.  However,  the  impulse  to  couceal  the  emotion, 
— to  inhibit  its  direct  manifestations — is  fundamental  to  this 
stage  of  the  emotion's  developmem  in  both  sexes  and  is.  as  we  = 
shall  see  later,  of  the  deepest  significance. 

As  in  every  oth«r  Geld  of  investigation,  so  here,  we  find  that  ^ 

not  all  of  the  facts  conform  to  our  classification.     Thus  occa 

donally  couples  between  eight  and  twelve  or  fourteen  years  ofi 
age  are  found  who  enjoy  each  other's  company  aud  so  pair  off 
and  freely  express  their  feelings  as  they  do  in  the  previous 
stage  and  also  in  the  one  that  follows.     The  boys  of  th 
couples  are  generally  those  of  effeminate  tendencies  who  ha 
been  accustomed  to  play  with  girls  instead  of  with  boys.  The^ 
are  never  ver>'  highly  respected  by  the  other  boys,  and  later, 
adolescence,  are  tolerated  by  the  girls  rather  than  respected  a 
sought  by  them.     Again  there  are  individuals  who  are  vev- 
ttmid  in  their  general  disposition,  and  are  consequently 
demonstrative  and  inhibiiive  at  all  times. 

We  have  emphasized  the  fact  thr.- 
love  in  this  second  stage  of  its  dcvt". 
direct  expressions  of  their  feelin;^s 
ward,  embarrassed,  aelf-conscious 
presence.     This  is  true  when  tl 
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personalities  meet  in  mutual  recognition  without  a  third  thing 
as  a  shield.     They  are  not  yet  in   that  stage  of  development 
wherein  tUey,  tliemselves.  become  the  cliief  objects  of  conver- 
sation and  wherein  eDdcannents  and  compliments  become  the 
chief  stock-in-trade.     However,  the  emotion  has  its  expression 
indirectly  through  games,  plays  and  other  incideuts  thni  can 
be  uaed  as  ma^s.     Instead  of  direct  contact  of  personalities 
through  the  love  confession  as  such.  It  is  long-circuited  through 
some  conventionality.     In  this  regard  the  games  of  children 
are  used  very  effectively.     The  following  games  are  the  ones 
which  I  have  personally  seen  used  oftenest:     Post-office,  Clap* 
in-clap-out,  Snap-and  catch-it,  Skip-to-niy-Ixiu,  Way-down-iu- 
thc-Paw-Paw-Patch.  King-Williani,    London -Bridge.   Tliread- 
the<Needle,    Picking    Grapes,    Diggiug-a-Wcll.     Black-Man, 
Prison-Base.     Tag,    AlM-Want-is-a-Handsome-Man,     Green 
Gravel,    Down-in-the- Meadow.    All-Around-this-Pretty-Little- 
Uaid.     These  are  merely  the  ones  that  have  seemed  favorites 
and  by  no  means  exhaust  tbe  list  of  love  games  that   I  lia%-e 
seen  used.    Out  of  eighty-three  games  of  Waahingion  (D.  C.) 
children  tepoited  in  the  American  Anthropologist,  by  W.  H. 
Sabcock,'  as  many  as  thirty  are  love  gamesi.    In  this,  as  iu  the 
prirvious  stage,  the  embrace  is  the  most  importaut  love  expret^ 
sion  and  stimulus.     But  iu  this  stage  it  takes  on  di:^guised 
ibrtns  or  is  excused  by  the  ceremony  of  the  games.     Some  are 
Icissing  games,  e.  g.,  Pait-Office,   Paw- Paw- Patch,  King  Wil- 
liam. Picking  Grapes,  Digging- a- Well,  etc.;  some  are  hugging 
^ames.  e.  g,,  Loudon   Bridge.  Thread-the-Needle,    etc.,  and 
awme  involve  both  hugging  and  kissing,  e.g.,  Greea  Grows 
the  Willow  Tree.     The  kiss  is  not  the  frank  love  kiss  given 
and  received  as  such,  but  oue  called  (or  by  the  rules  of  the 
,X;anic.     This  makes  the  kissing  relatively  impersonal  and  en- 
ables the  young  lovers  thoroughly  to  enjoy  the  love  conimuni- 
<Ation  without  the  awkward  embarrassment  that  would  come 
to  them  if  the  expression  were  not  thus  loug-circuited  through 
the  game.     Tbe  charm  uf  the  whole  thing  is  in  the  fact  that 
under  the  guise  of  a  ceremony  love  has  its  way. 

It  will  be  helpful  here  to  give  a  brief  analysis  of  a  few  of  the 
eames  as  types.  King  William  is  a  choosing  and  kissing  game, 
uvolving  among  its  details,  tbe  following  lines: 

King  William  wi&  King  James'*  son. 
'tion  a  roy»i  r«ce  he  run; 

I  bi«  DicBit  be  wore  a  lUr, 
\  to  atl  a  sign  of  war. 

the  cut,  vo  look  to  tbe  vest 
the  one  that  yon  lore  best. 


,  Vol.  I,  pp.  343-384.    Also  tee  Ltppin- 
ieptcmbcr.  tS86. 
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If  sh«  'I  tsot  there  to  ulce  yonr  p*rt, 
Chftoii«  the  next  on*  to  your  h<-Art. 
Down  on  tbis  carpet  you  must  kneel 
Ab  sure  as  tbe  ^nst  srows  in  the  field. 
Salute  your  tinde  ana  kiM  her  sweet. 
Then  rise  aKain  npou  70UT  feet. 

The  game  is  played  by  an  equal  number  of  couples  and  on^?- 
odd  boy  who  is  King  Wiliiam.     With  hands  joioed,  all  form- 
ing a  circle  with  King  William  in  the  center,  the  seniimenl  of 
the  lines  is  acted  out  to  music,  thereby  adding  the  charm  of 
rhythmic  dance  which  is  so  pleasurably  intoxicating  to  the 
young  and  which  bas  been  taken  advantage  of  by  lovers  dar- 
ing all  ages.     At  the  conclusion  of  the  lines,  King  William 
joins  the  circle,  leaving  his  bride  to  choose  as  the  lines  are 
sung  again,  and  so  on.     Post-Office  is  another  one  of  tbe  most 
popular  kissing  games.  It  is  an  indoors  game  and  requires  ttro 
rooms,  one  to  be  used  as  the  post-office,  the  other  bs  an  assem- 
bly room  for  the  girls  and  boys.     One  of  the  number  is  chosen 
to  be  pastniaster,  and  is  stationed  at  the  door  of  the  post-oflFioe; 
another  is  elected  to  start  the  game  by  entering  the  post-office, 
closingthedoorand  indicating  to  the  postmaster  thcone  for  whom 
there  are  letters  and  the  number  of  letters.  Tbisis  then  announced 
in  the  assembly  room  by  the  postmaster,  and  the  girl  (if  it  wosa 
boy  nho  started  the  game)  is  expected  to  respond  by  coming  to 
the  posi-o£5ce  and  getting  her  mail,  which  means  granting  a  kiss 
for  each  letter.  She  then  remains  in  the  post-office  to  indicate  her 
choice  to  the  postmaster,  while  the  boy  joins  the  others  in  the 
as.semb1y  room,  and  the  game  thus  goes  on  indefinitely.     The 
postmaster  is  usually  granted,  as  his  fee.  the  privilege  of  kiss- 
ing each  girl  whose  mail  he  announces.     Picking  Grapes  is  a 
game  tliat  calls  for  as  many  kisses  as  there  are  bunches  to  be 
picked.     It  further  involves  tbe  holding  of  hands,  and  is  not 
infrequently  so  arrange<I  as  to  have  tbe  boy's  arms  about  the 
girl's  waist.    Digging  a  Well  is  similar  to  Picking  Grapes,  and 
calls  for  as  many  kis.<«cs  as  there  are  feet  in  depth  to  be  dag. 
In  competition  games  where  forfeits  are  sold  there  is  no  limit  to 
the  devices  for  indirect  love  expressions  except  the  fertility  and 
ingenuity  in  invention  of  the  young  people,  and  every  one 
knows  that  in  this  particular  regard   their  rewiirecs  are  well 
nigh  inexhaustible.     London  Bridge  is  made  use  of  to  satisfy 
the  hugging  impulse.     The  game  is  played  as  follows.     Two 
leaders  agree  upon  two  objects,  for  example,  a  horse -and -car- 
riage and  a  piano, — as  badges  of  their  respective  parlies.  Then 
they  join  hands  and  raise  them  to  form  an  archway  that  rep- 
resents London  Bridge.    The  others  in  the  game  form  s  line 
and  pass  ander  this  archway  while  all  are  singing: 

Yon  ttole  my  watcti  and  broke  my  chain. 
Broke  my  cbain,  broke  my  cboui. 
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Yon  >tole  my  watch  and  broke  my  cluin. 
So  fare  you  well  my  lady  love. 

Ofi  to  priaiOD  yon  mast  go. 

You  mnat  go,  you  must  go, 
Ofi  to  prUon  you  mu»t  eo. 

So  fare  you  well,  my  lady  love. 

te  leaders  may  al  any  time  let  their  hands  drop  down  and 
h  any  one  in  the  line  that  j.s  passing  through.  The  pro- 
ton then  stops  and  the  prisoner  is  asked  in  a  whisper, 
litch  would  you  rather  have,  a  horae-and-carriage  or  a 
lo?"  AccordinR  to  tlie  choice  he  or  she  passes  around  and 
a  bis  bands  about  the  leader's  waist.  The  second  one  who 
tcs  the  same  choice  locks  her  handa  about  the  first  one's  waist, 
so  on  till  all  have  in  turn  been  made  captive  and  have 
cd  one  or  the  other  side.  The  two  lines,  whose  leadcr.s  still 
each  other  with  hands  joined,  are  now  ready  for  the  slrag- 
that  ends  iu  the  downfall  of  Loudon  Bridge.  The  following 
IZBS  arc  sung,  at  the  conclusion  of  which  the  pulling  begins 
:  usually  results  in  a  geaeral  downfall'  and  tumbling  over 
another: 

Ixindon  Bridge  ia  falling  dowD, 

FalliuK  dowQ,  fallJuK  down, 
LotidoD  Ilridge  1*  (allinj;  down. 

So  fare  you  well,  my  lady  love. 

Wliat  will  it  take  to  build  it  up, 

Build  it  up,  build  it  up? 
What  win  it  take  to  build  it  up  ? 

So  fare  you  well,  my  lady  love. 

Umc  and  water  will  build  It  ap^ 

Build  it  up,  build  it  up. 
Liine  and  water  will  build  it  up. 

So  fare  you  well,  my  lady  lore. 

lackman  is  a  catching  and  clutching  game,  and  fumislies 
opportunity  for  hngging  long  enough  for  saying,  "One. 
,  three,  pretty  ^ood  blackmau  for  me;"  and  it  of^en  hap- 
i  that  this  is  not  said  as  rapidly  as  it  could  be,— especially 
b«  the  fiavored  one  who  is  caught.  Of  course  there  is  much 
aiscuotis  catching,  and  tlte  game  is  satisfying  other  in- 
:ts  than  that  of  love,  for  instance  the  instinct  of  pursuing 
catching:  but  it  is  quite  noticeable  that  the  boys  have  their 
vite  girls  and  catch  them  6rst,  of^en  sliowing  jealousy  if 
gills  are  caught  by  any  one  else.  The  girls  are  often  ag- 
oive  iu  selecting  boys  to  catch  in  the  event  that  they  them- 
es are  canght  first.  Prison-Base  and  Handkerchief  are 
Ittlng  and  totichiug  games,  and  furnish  opportunity  for  ia- 
Ct  love  confessions.  Skip-tn-My-I^u  involves  the  ch(Mce  of 
^XiOn"  together  with  skipping  with  her,  which  is  dome 
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while  holding  her  band  or  with  arm  about  her  waist  as  ioj 
ronnd  dancing,  Green  Grows  the  Willow  Tr«e,  involves  hold-] 
ing  hands,  hugging  and  kissing.  It  is  a  ring  game,  with  lh6 
one  who  does  the  rtioosing  placed  in  the  middle  of  the  ring. 
The  following  is  the  soDg  that  furnishes  thesuggeKttonsforthA 
acting  that  accompanies  it: 

Grc«ti  KrowB  the  willow  uee, 

Greea  {{rows  the  willow  tree. 
Come  mjr  lov«-  where  h«Te  yoa  b««n  ? 
CouKssd  sit  At  the  side  of  mc. 

O,  how  she  bltubes  tol 
Kiks  lier  iweet  and  let  her  go. 
But  don't  yoa  let  her  mother  know. 

Tag  and  I  Spy  are  other  games  that  furnish  opportunities 
for  love  to  discriminate  in  favor  of  its  chosen  ones.  In  bet 
tbere  is  scarcely  a  social  gnme  indulged  in  hy  both  sexes 
wherein  the  Incidents  are  not  lumed  to  the  vmoiion's  accouot 
by  the  yoang  lovers.  It  must  not  be  understood  that  all  of  the 
children  who  take  part  in  these  games  arc  to  be  considered  as 
lovers.  As  was  suggested  above  the  games  may  appeal  to 
many  other  instincts  and  be  indulged  in  on  that  account  rather 
thanou  accountof  the  love  sentiment  that  characterizes  them.  On 
the  other  hand  many  of  the  games  whose  content  does  not  sug- 
gest love  may  be  turned  into  a  love  opportunity  and  expres- 
sion. 

The  routine  of  the  school  furnishes  other  opportunities  that 
are  taken  advantage  of  Lovers  will  manage  some  way  to  sit 
or  stand  together,  and  are  (hrilled  by  touching.  One  boy  who 
sat  behind  his  sweetheart  would  place  his  ami  along  the  back 
of  the  desk  where  she  would  come  in  contact  with  it.  Others 
carry  on  their  courtship  by  touching  their  feet  uoder  the  desks, 
etc.  It  is  common  to  see  favoritism  in  recitations  wherein  pupils 
make  the  cotrections;  the  lover  seldom  corrects  thesweethcart, 
and  I'M  versa.  In  contests  such  as  spelling,  words  are  pur- 
posely misspelled  in  order  to  favor  the  sweetheart  or  to  keep 
from  "  tnmtng  her  down."  The  eye  glance  is  another  means  as 
efficacious  with  children  as  with  adults.  One  pstr  of  young 
lovers,  whose  unsympathetic  teacher  forbade  their  looking  at 
each  other,  brought  hand  mirrors  by  means  of  which  they  con- 
tinoed  to  exchange  their  "love  messages." 

Few  teacheni  complain  of  the  love  affairs  of  children  in  these 
first  two  periods  as  iuierferiug  with  school  work, — except 
when  one  of  the  lovers  is  absent.  A  score  or  more  of  the  ob- 
servers assert  that  during  the  absence  of  one  of  the  lovers,  the 
other  does  not  do  as  good  work  and  often  becomes  moody  and 
irritable.  On  the  other  hand  it  very  materially  quickens  the 
efforts  of  maoy  who  want  to  appear  well  before  their  loveis. 
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>nebo)',  oine  years  old.who  bod  been  qaitelnzy  and  was  looked 
upon  as  being  rather  dull,  braced  up  aud  for  two  years  led  his 
class,  in  order,  as  be  said.  "  to  wtn  his  Ottilia."  During  the 
adolescent  i^tage  that  follows  this  the  emotion  becomes  90  in- 
tenae  and  all  absorbing  as  to  interfere  very  ranch  with  school 
worlc,  or  with  anything  else  that  requires  application, 

AktQ  to  the  disturbance  caused  by  the  absence  of  the  lover 
from  school  is  the  grief  that  comes  fi-oiii  being  more  or  less  per- 
manently separated,  as  by  moving  away  or  by  the  death  of  one. 
Id  some  instances  the  grief  is  very  intense  and  protracted. 
Four  cases  of  attempts  at  suicide  are  reported:  one  boy  eight 
years  old;  another  nine;  a  girl  nine  and  another  eIe^*eQ.  Six 
■cases  of  nervous  illness  are  reported  as  due.  either  to  separa- 
tion or  jilting.  Ordinarily,  however,  weaning  is  comparatively 
an  easy  matter. 

Tea.sing  breaks  up  many  of  these  love  affairs,  and  not  infre- 
quently cause;  the  lovers  to  hate  each  other;  in  which  case 
they  childishly  look  upon  each  other  as  the  cause  instead  of  the 
occasion  of  the  torment.  Also  under  the  spur  of  the  taunts  of 
mates  the  lovers  are  stimulated  to  say  things  to  or  about  each 
other  that  lead  to  estrangement.  In  some  instances,  however, 
the  persecution  is  taken  as  a  sort  of  martyrdom  and  is  enjoyed. 
Jealousy  is  another  potent  factor  in  separating  these  young 
lovers.  Teasing  is  not  the  primary  cause  of  the  tendency  to 
conceal  the  emoiion. 

The  s«;ason  of  the  year  seems  to  have  its  effect  upon  the  in- 
tensity of  the  emotion  of  sex-love  among  children.  One  teacher 
firom  Tcxas.who  furnished  me  with  seveuty-six  cases,  said  that 
be  had  noticed  that  the  matter  of  love  among  children  seemed 
"  foirly  to  break  out  in  the  spring-time."  Many  of  the  others 
who  reported,  incidentally  mentioned  the  love  affairs  as  begin- 
Dtug  ID  the  .spring.  This  also  agrees  with  my  own  observa- 
tions. It  may  partly  be  accounted  for  by  the  fact  that  during 
the  winter  monllis  the  children  have  much  less  freedom  in 
playing  together,  and  hence  fewer  opportunities  for  forming 
and  showing  preferences.  Ou  the  other  baud  the  suggestion 
inevitably  occurs  that  there  is  some  connection  between  this 
and  the  pairing  season  nmoug  animals  and  the  sexual  periodic- 

tity  among  primitive  peoples. 
"Sbowing-off"  as  a  method  of  courtship  is  not  only  as  old 
■S  tbe  human  race,  but  is  perhaps  the  most  common  one  used 
by  animab.  While  the  complete  discussion  of  this  topic  is  re- 
served for  the  chapter  upon  courtship,  the  picture  of  love  as 
it  is  experienced  by  tbc  young  people  in  this  second  stage 
would  not  be  complete  without  at  least  a  pa.s.sing  reference  to  it. 
It  constitutes  one  of  the  chief  numbers  in  the  boy's  repertory 
of  love  charms,  and  is  not  totally  absent  from  the  girl's.     It  is 
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ft  moRt  common  sight  to  sec  the  boys  taxing  their  resources  to 
devising  taeans  of  exposing  their  own  excellences,  and  often 
doing  the  most  ridiculous  and  extravagant  things.  Running, 
jumping,  dancing,  pninciug,  sparring. wrestling,  turning  hand- 
springs, somersoulls, — backward,  forward,  doable. ^-climbing, 
walking  fences,  singing,  giving  yodels  and  >xtU. whistling,  itn- 
iuttng  the  movement!,  of  animals.  "  inking  people  off."  conn- 
ing danger,  affecting  courage,  are  liomc  of  its  common  forms.  I 
saw  a  boy  upon  one  such  occasion  stand  on  the  railroad  track 
until  by  the  barest  margin  he  escaped  death  by  a  passenger  en- 
gine. One  writer  gives  au  acconnt  of  a  boy  who  sat  on  the 
end  of  a  crosw-tie  and  wa.<i  killed  by  a  pa.^Mng  train.  This  ten- 
dency  to  show  off  for  lore's  sake,  together  with  the  inability  to 
make  any  direct  dectanitiou,  is  well  illustrated  in  the  tove  aflair 
of  Piggy  PL-iinington,  King  of  Boyville.'  "Time  and  time 
again  had  Piggy  tried  to  make  sumc  sign  to  let  his  feelings  be 
known,  but  every  lime  he  had  failed.  Lying  in  wait  for  her  at 
comers,  and  sH<^ldeniy  breaking  upon  her  with  a  glory  of  Ivick- 
ward  and  forward  isomersaults  did  not  convey  the  state  of  bis 
heart.  Hanging  by  his  be«ls  from  an  apple  tree  limb  over  the 
sidewalk  in  front  of  her,  unexpectedly,  did  not  tell  the  tender 
tale  (or  which  his  lips  conld  6nd  no  words.  And  the  nearest 
that  he  coald  come  to  an  expression  of  the  longing  in  his  bressC 
was  to  cat  her  initials  in  the  ice  beside  his  own  when  she  came 
weaving  and  wobbling  past  ou  some  other  boy's  arm.  But  she 
would  cot  look  at  the  initials,  and  the  chirography  of  hi.^ 
skates  was  so  indistinct  that  it  required  a  key;  and.  everything 
put  together,  poor  Piggy  was  no  nearer  a  declaration  at  the 
end  of  the  winter  than  he  had  been  at  the  beginningof  autumn. 
So  only  one  heart  beat  with  but  a  angle  thought,  and  the  other 
took,  motto  candy  ai»d  valentines  and  red  apples  and  picture 
cards  and  other  tokens  of  esteem  from  other  hoys,  and  beat  on 
with  any  number  of  thoughts,  entirely  immaterial  to  the  uses 
of  this  nnrralipe."  This  "showtng-off"  in  the  boy  lover  is 
the  (oreninncT  of  the  skillful,  purposive  and  elaborate  meattsof 
self-exhibition  in  the  adult  male  and  the  charming  coqtsetry  in 
the  adult  female,  in  their  love  relations. 

Anotbec  kind  of  indirection  that  is  very  interesting  is  that  of 
a  boy  who  ostetwibly  is  talking  to  one,  hot  everything  which 
be  is  saying  is  intended  for  another.  This  is  sometimes  extended 
into  a  sort  of  [feasant  teasing  and  scuffling  in  which  tb«  very 
one  whom  be  wants  to  totich  is  very  csrefully  avoided.  A  for- 
ibcr  phase  of  the  same  thing  is  shown  b>-  the  embtttcc  or  caress 
that  is  given  to  oae  while  the  emotional  discharge  goes  out  to 
aome  one  else;  at  for  example,  a  boy  tinder  the  luflueticc  of  a 
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meeting  with  tbc  girl  whom  he  had  begun  to  love  but  to  whom 
he  had  made  no  confession,  went  home  and  walked  up  to  his 
si:ster,  put  his  arms  about  her  neclc  and  kitised  her.  The  aclion 
was  so  unusual  as  both  to  surprise  the  sister  and  to  arouse  her 
intelligent  suspicions.  Goethe  makes  much  use  of  this  type  of 
emotional  discharge  in  his  "  Elective  Affinities,"  and  Tennyson 
alludes  to  it  in  the  lines, 

D*sr  as  r«inerabere<t  Icisaea  afler  death. 

And  Bweet  aa  tbose  by  hopeless  fancj'  feigDcd 
On  lipB  that  arc  for  others. 

Such  manifestation."!  are  not  far  removed  from  those  that  are 
shown  to  pet  animals  and  to  persons  of  the  same  sex.  reference 
to  which  has  previously  been  made. 

Previous  to  the  age  of  about  nine  the  girl  is  more  aggressive 
than  the  Iwy  in  love  affairs.  At  this  age  her  modesty,  coy- 
ness and  native  love  for  being  wooed,  come  to  the  surface  and 
thereafter  characterize  her  altitude  toward  the  opposite  sex. 

Typicaj.  Casbs. 

CaM  t.  A  bo^  of  eight  confessed  through  a  girl's  friends  his  lore 
for  Uu  girl.  Thrti  CD  th«  pUygTonnd  be  did  little  (avorc  (or  bcr  as 
tbousU  they  were  matters  of  course.  If  attention  wa.s  in  aay  wtty 
callM  to  his  actN  of  kindness  be  would  lifjbtiy  itisciiivs  the  sfiuir  with 
"Oh,  thai 's  no  thin',"  always  showing  embarrass  me  til  at  the  fact  that 
his  fatoritism  bad  been  observed.  In  wrilJug  about  it  the  girl  says: 
"I  liked  blm  tery  tnucb  aud  eniayeil  lieiiig  near  him  uu  chc  play* 
grotiDil,  but  van  rery  much  cnilwrraaKd  when  be  spolcc  to  mc;  so 
aboatall  the  pleanarc  that  I  got  out  of  tbia  little  roaiaiicewaa  In 
watching  htm  a*  Lc  would  try  to  gaiu  my  altvutiou  aud  good-wili 
while  we  were  all  at  play." 

Case  3.  In  a  oaic  that  continued  from  (even  to  thirteen  the  writer 
says;  "  t  wanted  to  stnnul  t>j  him  in  the  game,  but  would  never  make 
the  eSort  to  gel  the  siiuati on— although  it  always  came  abont.  He 
seat  uic  very  nreity  valenlinei.  but  was  very  careVul  tbn-t  I  should  not 
find  out  who  Item  tbeiti-  \Vbcn  wc  met  on  ihr  »trect  w<;  would  both 
blaah,  Btid  a  strange  feeling  wonld  possess  me  that  I  did  not  have  ou 
May  other  occasion.  My  bliss  wks  complete  wben  I  ws&  walkltiK  down 
the  atrcct  and  be  overtook  mc — altbougb  we  could  »y  aotbiug  to 
ercb  other." 

C«»«  y  B.  9,  g.  II.  Boy  very  much  annoyed  by  the  fact  that  the 
gfrl  was  two  years  older.  Ke  tliought  that  the  husband  ought  always 
to  b*  older,  and  "  looked  forward  to  the  time  when  I  should  make  her 
my  wife.  It  was  in  secret,  however,  and  I  waa  always  fearful  lest 
ume  one  should  find  It  oat.  The  girl  probably  never  bestowed  a 
thongbt  upon  me.  I  was  very  shy  In  her  presence,  aiid  if  she  spoke 
lo  me  or  juidrcssrd  me  in  any  manner  my  tonf(ne  clove  to  the  root  of 
Bij  motith,  making  it  almost  impossible  for  mc  toauswcr.  I  dreamed 
abont  her  ni;;ht  after  uight.  Hnil  u{iou  bearing  her  uauic  mentioned  I 
woold  become  confuted  and  nervous."  This  continued  from  nine  lo 
Utcca,  and  developed  into  a  genuine  esse  of  adtnlcuccut  lore. 

Ca«e4.  6-  ii,  g.  9-  Boy  would  com«  to  laVr  the  girl  to  tfaelr  little 
pftrtieo — but  would  never  walk  on  the  same  side  of  the  street  with 
^y.     The  girl  writes:  "  We  were  very  much  afraid  of  each  other,  and 
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yet  we  «<rca't.  When  we  w«re  wrether  we  hctct  would  spcBk  to 
Mcfa  other  if  we  could  help  it,  bnt  when  we  were  *p«n  we  wrote  notes 
CotuUDtljr." 

CMSt  $.  "  I  w«t  rcry  tntich  in  love  with  «  boy  when  I  was  between 
•even  and  Dine  yean  of  age.  I  alwajra  felt  hurt  if  be  choae  an;  odv 
elK  in  the  gaiuei.  I  was  very  much  etnt>aiTa>*eil  if  ihls  boy's  aimc 
wfti  incniioneil  in  the  jirenence  of  my  mother  or  brothers.  I  did  n't 
mind  tbcir  tc«»ing  mc  about  any  other  boy.  I  felt  none  of  this  embat- 
taMmcnt  in  the  presence  of  my  sympathetic  plavmatcs." 

Case  6-  An  eight -year-old  boy  coDlemplated  saicide  because  his 
fweethesrt  moved  into  another  neiehboihood .  He  would  not  tell  her 
that  be  loved  her.  Wauled  to  give  htr  a  pr«*cat,  hot  feared  she  weald 
divine  the  Irnth. 

CaM  7.  From  a  woman's  confetsions,  referring  to  her  loee  at  nine 
years  of  a){e:  We  never  usert  the  word  /avf.  it  was  always  /i*/.  I 
think  we  felt  afraid  of  lov^.  I  think  we  bad  no  definite  idea  of  mar- 
riage, we  lived  completely  in  the  present.  However.  I  felt  in  a  dim 
wav  that  we  were  always  to  Ire  tofjcther. 

Caac  8,  From  n  man's  confessions;  "  [  DCTCr  told  any  one  that  1 
loTcd  the  {[irl,  and  did  not  even  want  the  girt  to  know  it.  I  wu  sati*- 
Bed  to  be  in  sight  of  the  girl.     1  was  nine  and  she  was  les." 

Case  9.  B.  4,  g.  S.  A  bltie.«yed  girl  and  n  bnndiome  dark-eyed  boy. 
One  day  be  told  Be«*ic  he  bsd  something  to  tell  her,  but  that  aba 
mD>t  tell  no  one.  He  said  that  he  had  wanted  to  tell  her  before  b«t 
conid  uol:  now  he  would  lell  her  if  he  ehoked  to  death  in  the  eCfori 
Bravini;  all  difficulties,  he  leil  Bessie  to  na  oak  tree  nml  while  prelcBil- 
ing  to  be  gathering  acorns,  told  her  of  his  love.  She  forgot  that  she 
should  "  tell  BO  one."  and  at  the  first  opportunity  told  me  the  whole 
story,  and  how  she  hnil  loveil  him.  but  hnd  never  imagineil  be  cared 
anything  for  her.  I  had  understood  Bcisie'*  feelings  t^forc  she  told 
me  this,  and  now  rejoiced  with  her.  She  wanted  to  be  with  hita  al- 
most constantly,  but  he  was  sby  and  always  wished  to  conceal  his  af- 
fection from  every  one  except  from  Bessie.  She  thought  the  mvtnsl 
love  something  to  he  very  proud  of,  snd  conId  vat  understand  «hj  be 
eoald  not  tell  evcrj-  one  unhlnshiBgly  as  she  did ,  She  talked  of  a  far- 
away sotnetfme  when  she  snonld  be  hiswife;  he.  terribly  embarrasaed. 
acknowledged  the  fact  when  she  mentioned  it  In  his  preseuce.  This 
condition  of  aSairs  continued  about  three  months,  wfarn  she  gradnsMy 
came  to  the  conclusion  that  he  did  not  love  her  and  she  would  gnt 
him  up  for  one  she  Vnew  loved  her.  This  was  a  youn|;  man  of  seven- 
teen  or  eighteen  who  delighted  in  holding  bcr  on  his  knee,  playing 
with  her  curls  oud  caressing  her  in  di&cicut  ways,  tic  cared  for  hex 
■a  boya  of  that  age  nsustly  care  for  little  Ifirls.  Hilton,  filled  with 
|mIoiu  anger,  remained  at  a  distance  for  awhile,  and  then  spoke  of  the 
enBaaal  proeeedtne*  to  Be»)e.  She  told  him  in  child  langttage  that 
one  is  truly  in  love  one  not  only  «iiy>i  it  bnt  ahuwE  tt."  sad 
Una  desperately  In  love  with  the  more  fortunate  yonng  maa 
■n  to  understand  that  he  need  hope  no  more.  The  new 
oat  a  short  time,  and  after  bcntowing  a  bcantlful  doll 
be  went  away.  She  cried,  vas  sorry  that  she  had  mis- 
>o,  bnt  was  too  proud  to  call  him  back,  aud  contented 
loll,  drclarine  she  did  oot  like  boys,  and  wontd  never, 
/a^aiu,  Miltoa  with  his  parent*  soon  moved  away, 
him  again. 

J.  tA.     A  boy  of  ten  very  much  in  lore  with  a  girl  of 

We  letiem  which  thev  exchanged  in  some  secret  way. 

•onte  of  the  letters  wiiich  the  boy  had   received    from 

.j  she  was  profuse  in  her  expresslous  of  love.   The  girl 
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did  not  seem  to  cue  if  her  love  for  the  boy  was  koown,  but  tbe  boy 
WB«  thy.  Thia  coBtinunl  for  Ktnic  time,  Id  Uctt  aotil  tbe  yoanjt  it^J 
«U  eiq^^ed  to  be  matricd  to  ■  roaae  mui,  and  within  a  week  of  her 
naiTtage  »he  told  b*r  groDdiuotbcr  toAt  if  H.  were  but  >  little  older 
her  ey««  wooM  b«  tara«d  ia  «  different  direnton. 

CsM  It.  The  two  cHildren  I  refer  to  were  about  niive  fears  old. 
Tbey  Keisetl  to  tfaink  n  very  great  deJtl  of  ciich  otlier,  bat  were  Tery 
ihy  in  the  presroce  of  others.  He  often  eent  the  little  girl  pnweats 
of  flowers  and  caudy  on  (he  «ly.  They  coutlnued  to  love  each  other 
for  three  or  four  years,  aatil  they  finally  tKcame  catTangeil  tbroii|{h 
iealonaj. 

Case  12.  When  1  was  nlae  years  old  I  (til  in  love  with  a  girl  aboat 
my  own  age  who  wa«  also  in  love  with  me.  I  waa  jealous  when  1  saw 
her  playing  ivith  any  other  boy.  I  never  told  any  one  that  I  loTcd 
tbeffirl,  and  did  u't  even  w«ot  her  to  kuow  it.  Aa  I  grew  older  it 
gradnslly  disappeared  without  anything  to  break  it  up. 

CaM  13,  from  the  age  ol  seven  to  ten  I  loved  a  hoy  of  my  own  age. 
It  happened  occu«iona)ly  that  the  class  would  stand  up  to  spell,  and 
when  It  did  wr  (rrqnrDtly  stood  side -by-side.  When  the  teacher  al- 
lowed the  Khool  to  spel!  in  the  old-fashioned  way  of  "  tuniiag  down  '* 
we  were  averse  either  to  j^o  above  the  other  when  vre  were  entitled  to 
do  ao.  Our  childish  hoppincsn  liutcd  but  one  ocbool  term.  His  family 
aioiTed  away.  Wc  both  IcU  ihc  ecparatioii  very  keenly,  and  were  sare 
that  wc  never  would  hare  such  friends  «Kaiu.  M  ten  1  thought  more  of 
soother  boy  who  had  recently  moved  to  our  town.  Our  love  began  by 
onr  playing  together  in  games  with  others.  Onr  attachment  grew  to 
'  bo  ver7  warm.  He  wonrd  send  me  valentines,  and  I  would  nsnally 
answer  tbem.  We  were  together  in  our  study  aud  iu  oar  games  and 
spona.  He  would  rhoose  me  and  I  would  choose  hitn, — except  occa- 
sionally to  tease  hum  1  wonld  choose  bin  nephew  who  wan  a  little 
older  than  he.  At  times  be  did  not  appear  10  care,  but  at  others  he 
becanie  angry.  This  tove  coutiuucd  w  four  years  with  occasional  !□• 
terrapdons  in  its  placidity. 

Cases  of  early  love  cominaing  throughout  life.  Case  6,  page 
335,  and  case  11,  page  336,  also  belong  to  this  gi^up. 

Case  I.  My  father  and  mother  fell  in  love  with  e^h  other  when 
they  were  five  years  old,  and  were  lovers  till  they  died,  both  at  the 
•ge  of  slaty-seven-  When  they  were  children  they  lived  ia  the  coun- 
try some  miles  apart.  Their  parents  attended  the  same  ch arch,  and 
OB  Sundays  in  the  summer-time  the  children  were  ullowed  to  play 
outside  while  the  church  services  were  going  on.  It  was  ia  this  way 
that  they  met.  and  (or  some  time  they  saw  each  other  ouly  on  Sun- 
days.  When  seven  years  old  tUey  started  [o  the  same  school,  and 
from  that  lime  on  they  were  very  devoted  lovcrn.  They  were  married 
at  twenty-two,  aud  lived  happily  together  during  forty-Svc  years. 
They  raised  a  large  family,  all  of  the  members  of  wbicU  are  now 
gxown. 

Case  3.  I  know  of  a  couple  who  have  been  married  ten  years  who 
have  been  lovers  since  childhood.  The  husband  is  four  yeara  older 
than  his  wife, with  whom  lie  fell  in  love  when  be  was  seven  years  old. 
They  lived  ia  the  same  town,  and  their  paretits  were  the  best  of 
CHends.  The  children  bad  many  opporinnities  (or  Iwing  together,  and 
always  «eemed  very  happy  m  each  oibcr's  company.  They  were  aU 
WKvsacknowledgcil  to  be  torer  and  »wccthear1  by  their  playmates. 
ODcl  it  seemed  very  natural  that  they  should  marry,  which  they  did 
when  she  waa  seTcmeeu. 

Caae  3.  I  have  a  {ricud  who  is  aboat  live  j-ears  older  than  I.  We  have 
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been  Tcrv  intimate,  and  tlie  hu  told  me  emrytliliig  abont  her  IHc. 
She  Bitd  ^er  hosbaDd  have  bMit  lovcrc  Bincc  th«^  wrrr  6vc  yt-ant  old. 
She  says  that  there  baa  never  been  a  timt  ia  her  llle  »tiic«  that  time 
wlieo  alie  didn't  lo*e  him.  Ttiey  were  neif[tilx>r«  when  they  were 
■mall  cbildrcn,  tim  nuircil  apart  and  did  not  ace  t*ch  other  for  ycara. 
She  went  with  fricnda  io  Uniope  and  tiad  niaiiy  inlcrcaiing  cxpcti- 
cncvfl  with  other  auilors.  but  her  love  for  that  buy  nerer  changed  ex- 
cept to  KTOw  Btionjcer.     They  have  been  married  several  ycAT*. 

Case  4>  During  the  time  that  I  was  leachiu^  I  boarded  for  aeveral 
teruia  in  a  (atnily,  the  haabaad  and  wife  of  which  told  me  that  they 
bad  been  loven  since  the  firat  year  that  they  attended  acbool,  and  that 
Bcitber  had  ever  had  any  other  lover. 

Caaa  5-  Two  youn^^  people  thai  I  know  hare  been  lovers  ainee  Ihey 
mre  babea.  Daring  their  early  school  years  the  little  boy  wonid  call 
for  bia  little  aweetbeart  every  morn ing  and  take  her  to  school.  Heura* 
always  at  her  aide  daring  the  play  periods,  and  would  walk  home 
witli  bcT  after  acbool  was  ont  in  the  afternoon.  When  cither  was  sick 
the  other  called  f«gal«rly  and  bruuicht  little  favorn.  Ther  have  been 
vctT  jealous  of  OnCftootlier  daring  alt  of  their  lilc.  Tbcy  are  now  twenty 
ana  soon  will  be  married. 

Case  6.  I  know  a  couple  who  were  married  at  the  age  of  nineteen 
whose  lore  began  when  they  were  children.  Their  parents  were 
neighbors,  and  the  ehildren  grew  bo  together.  Dnrin)j  their  childhood 
their  love  wa*  not  interfered  with  by  the  parents,  lint  when  they  ar- 
rived at  adolescence  and  begBn  to  go  to  parties  together  the  parents  o( 
both  objected.  The  most  severe  measures  of  the  parenta  of  both  bailed 
to  prevent  their  marriage.  ' 

Cases  with  disparity  in  tbe  ages  of  tbe  lovers. 

Case  t.  A  little  boy  of  ionr  began  to  show  the  most  devoted  love  for 
a  young  lady.  Rvcu  wbon  she  w&s  absent  the  meution  of  bcr  name 
woald  cause  an  expression  of  almost  worship  to  pus  orer  his  little 
(ace.  She  gave  hiin  her  plctnre,  and  every  night  he  said  his  prayer* 
to  it  and  knaed  it  gooH-nighi.  There  was  no  clond  in  hia  ak^  antil 
one  day  he  beard  two  members  of  the  family  discnsslng  tbe  urival  o< 
a  ronng  man  who  was  interested  iu  the  yoting  lady.  No  notice  vrm« 
taken  ot  the  little  one,  and  when  dinner  time  came  be  was  missliig. 
He  was  found  in  the  carriage-house — a  little  handle  of  indignation^ 

{[etting  ready  (o  drive  down  town.  In  the  carrlajfc  be  hail  pnt  hia 
atlicr*s  nbot-gun,  und  he  vowed  venifeance  on  the  young  man  who 
was  "  stealing  away  "  his  "  darling."  as  be  called  her.  It  took  aom« 
time  to  pacify  him,  nod  h«  was  only  Mitis6ed  when  the  yoang  lady  ber- 
aelfappeared  on  the  scene  and  promised  him  she  would  not  nurry  the 
yoang  man.  That  waa  nearly  thr«e  years  i^o,  and  he  la  atlll  aadevoted 
a  little  lover  n>  he  wua  then. 

Cose  3.  A  little  girl  of  five  abowed  groat  oflection  for  a  boy  of  twen- 
ty-one. She  Qscd  lo  climb  upon  bis  lap  and  coresa  him.  and  be  never 
foTROt  to  hare  some  tittle  delicacy  for  her  In  hia  poi-kct".  This  little 
girl  bad  a  pet  kitten  which  her  parrni.t  did  not  wish  bcr  to  play  with, 
and  so  her  orothcrs  coaxed  the  young  man  to  kill  it,  ihinklug  ibai 
alie  would  think  anything  which  lie  did  all  riglit-  But  the  child's  con- 
duct towanis  liim  changed,  and  she  didn't  care  for  him  as  before. 
Sbe  is  aowninetern  years  old,  bat  wheoeverahe  sees  him  shctbioke: — 
"  He  killed  my  pet." 

Case  J.  I  knew  ol  a  little  girl  not  more  than  (out  years  of  age  wbo 
bccntue  warmly  attached  to  a  young  gentleman.  He  langhingly  aaid 
to  the  child  '■  I  will  wait  /or  too."  She  did  not  forget  the  remaric.  bnt 
looked  apoa  bin  oa  her  ideal.     Evtry  act  of  friendship  between  him 
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tad  otb«r  Udy  fricodB  wu  aotic«d  with  a  jcaloos  cjc  by  tb«  ehild- 
Tfae  vounr  mkn  tr&r«ll«d  thranKh  the  WMt,  And  while  there  met  > 
lady  who  Inter  became  bU  wife.  When  the  child  leartied  this  she  waa 
very  angry  anil  bated  the  lady.  She  did  not  (eel  dlfierently  about  It 
until  ihe  wan  Krown. 

CMC  4.  A  girl  ten  year ■  old  became  vety  fond  of  a  youns  man  of 
Qtnctcea  wliile  ihey  Ijoth  were  attendinj;  »cbool.  She  woald  wait  for 
bint  tu  walk  home  with  her  from  achool.     She  took  Kreal  pride  In  ber 

fEimmnl  appcBTaiicc,  aud  would  always  wonder  if  it  would  plca»ebim. 
bis  aflectioa  Itmle^l  throiiKh  one  winter  and  the  next  summer.  After 
th«t  the  Kirl  scctncd  to  care  for  the  boys  of  bet  own  ace. 

Com  5.  The  t^t  year  I  Uught  tbcic  were  two  little  boys,  Lambert, 
aged  aeveo,  and  Prank,  af^l  six,  who  fell  in  love  with  me.  Lambert 
was  very  demonitratiTe  .when  alone  with  me  or  when  only  gTVwn 
(olkawere  around,  hut  did  nothing  in  the  prttcneeof  bla  acboolniBtM. 
He -would  put  his  stius  around  uie,  kiss  me,  and  wiu  very  happy  when 
fe«  otmJd  ait  on  my  Up.  He  gave  ue  very  few  presents,  but  dearly 
loTed  to  be  with  rae,  and  often  asked  me  to  'wait  until  he  grew  op  ao 
tbatbcconld  marry  me.  Hc»rr>-  fretjuently  told  mc  how  much  he  loved 
me,  and  would  ask  oie  If  I  loved  him,  and  If  so  whether  I  lorcd  him 
more  than  I  did  other*,  frank  was  very  bashful,  and  though  be  would 
•lay  near  me.  would  neret  come  Tciy  clo«e.  He  would  watch  my 
actions  verfclowly,  and  tried  to  please  me  in  every  particular.  Nearly 
every  day  in  sprinc  be  would  bnoj;  me  a  bouquet  either  of  wild  or 
tame  flowera.  QnUe  (retjuenily  be  hroaght  me  (mit.  If  he  had  only 
one  apple  or  hanasa  he  was  never  aat is Ged  until  I  had  taken  a  bite. 

Caae6.  A  boy  about  ten  years  old  loved  a  young  lady  of  twenty 
during  two  years.  Jealousy  conspicuous.  Eipresaions  of  love  in  the 
giving  of  small  KJfts,  such  as  fruit,  flowen,  etc.  Actions  of  tbe  boy 
iloite  free  and  gallant  in  the  presence  of  others,  No  tendency  to  with- 
hold deujooGiraiious  aud  be  satisfied  with  love  al  n  distance.  On  the 
contrary,  he  seemed  to  aeiic  every  opjNjrtonity  to  show  the  Ifcdy  »t- 
teDtioo.  At  about  twelve  years  of  ngc  the  boy  hcj[an  to  hate  her  aa 
extremely  as  he  had  formerly  loved  her. 

Case  7.  A  little  girl  three  years  of  age  claimed  me  as  her  lover. 
Vbcneverl  called  on  her  parents  ahe  rushed  to  me  and  wanted  rae 
CO  tang  and  kics  her,  and  was  never  backward  in  doing  her  part.  Tf 
at  any  time  I  did  not  notice  her  solicitations  she  would  turn  away 
from  me  and,  golufi:  to  some  remote  coruci  of  the  room,  would  cry  as 
tf  bei  little  heart  would  break.    Jcslousy  was  very  prumiuetit  iu  ber. 

Cnac  8.  A  little  girl  three  ycarsoldaud  a  young  man  btlwceu  twen- 
ty-five and  thirty.  It  has  conticacd  uow  for  about  six  or  eight  months 

and  is  mutual.     The  little  girl  says  she  is  ([oiu|{  to  morry  Mr. . 

and  he  says  be  wishes  he  could  dud  a  big  girl  that  he  thought  aa 
much  of  or  that  she  was  a  young  lady.  She  is  very  careful  to  always 
be  nice  in  bis  presence.  Will  sit  ou  his  lap  and  love  htm,  and  seems 
happier  lb  an  with  anyone  else      She  will  ask   her  msmmK"When 

will  Mr. cotaf.  to  ace  mc?"     One  day  I  met  him  and  be  told  me 

to  tell  her  that  he  would  t>e  iu  that  afternoon.  1  did  so.  and  she  was 
very  mucb  delighted— ran  and  told  the  other  nienibcrs  of  the  houac- 
faold.  She  .tested  herself  in  the  parlor  and  would  look  at  her  clothes 
and  bm.ih  them  and  sit  in  as  prioi  a  position  as  poiiNlblc.  She  seemed 
U>  want  to  look  her  heal.     Her  kiudergarlcu  teacher  tried  to  coax  her 

to  so  to  her  room;  she  said,  "  Ob  oa  Mr. is  coming  to  see  me," 

and  would  ask  impatiently  when  I  thought  hewoutd  come.  She  acted 
the  same  when  alone  or  with  others.  She  wns  very  jealous,  aud  never 
wanted  any  other  lady  to  sit  nearer  him  than  she  was.  She  would 
often  say  '■  He  is  mine."  She  did  not  object  to  gentlemen  sitting  by 
blm.    No  gifts  on  either  side. 
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Cur  q.  bast  October  a  boj  of  four  met  for  tbc  fimt  time  a  yoaag 
ladj  gf  ctj(litceii.  Heat  oact  became  Etiouglr' attached  to  her,  ana 
dttriti):  tlie  week  they  apcnt  vUitinK  the  saoie  faoiily  he  waa  almoat 
c«nMautlf  at  her  (tde.  He  would  ftit  on  bcr  Up  with  bia  araia  around 
her  neck,  An<l  somctlnieA  shjly  kiM  her.  He  wooM  leave  hU  mother 
and  go  with  the  youne  ladv  in  preference.  He  wanted  to  be  doing 
ererylhJBg  that  ahe  did.  The  older  boya  te«sed  him,  but  be  did  not 
care.  Said  *taa  was  his  girl,  and  alwaya  wonld  tw.  He  cried  tor  her 
to  Ko  with  him  when  be  went  home.  He  baa  not  teen  bcr  alnce  that 
time,  but  they  bare  her  picture,  and  be  takes  it  and  kisaca  it  and  call* 
her  bis  sweetheart. 

Caae  lo.  A  little  consin  named  Dlancbc  when  about  two  yeara  of 
age  became  Krcatl);  attached  to  a  aian  who  worked  for  bcr  father  and 
lieed  with  the  family.  He  wua  probably  thirty  year"  her  Beoior.  The 
(eelin({  continued  growing  atroiiger  (or  nbont  (our  years,  when  it  waa 
broken  oSi  1iy  her  finding  out  that  he  "  had  another  ){irl."  She  told 
me  nnee  that  the  loved  him  more  than  the  did  her  papa  or  mntnnta, . 
and  that  when  she  grew  up  would  go  and  live  with  him.  When  >be 
got  preteutK  for  any  of  her  friends  be  was  alwaya  reraembercd.  She 
waa  very  demonstratlee.  sitting  on  his  lap  and  in  many  other  way* 
abowing  her  feeling  for  him. 

Case  II.  A  young  tadyof  twentyycaraandaboyot  aix.  Wcall  boarded 
in  the  aame  house.    He  was  ao  attached  to  bcr  that  he  woald  never  M  , 
to  aleep  without  kiasinK  her  tcoud  ti ij^bt.     The  very  eoldeat  day Isi 
winter  tf  bis  mamma  did  n't  have  bia  coal  and  niittrnM  oh  hiea  whc&^ 
the  hell  rnag  lor  tHcU'c  o'clock  or  for  six  o'clock  be  would  gowtthoni] 
them  to  meet  ber,  (or  he  knew  that   she  came  at  that  time.     He  wu 
al««7*  asking  if  she  lored  him.  and  if  she  would  wait  until  he  waa  a 
Dtao  and  marry  bitn.     Thin  continued  for  nearly  three  yeara  wbcs, 
oo«  day,  a  lady  whose  bair  was  gray  called  on  bia  mamma.  He  did  n't 
like  her,  and  after  she  left  said  to  the  voung  lady  "  I  won't  marry 
you  when  t  am  a  man   for  your  hair  will  be  gray."     After  that  be 
never  cured  particularly  for  her. 

Caae  ja.     I  know  of  one  caae  wbeic  a  little  bov  about  six  yea.rs  old 
l«U  in  lore  with  a  lady  about  twenty  years  old,  and  always  used  to 
call  ber  his  girl.     He  used  to  go  and  put  bis  arms  around  her  and 
kiaa  her  at  any  time;  It  did  not  embairaaa  him  If  some  one  waa  look^J 
ing  at  him,     Ue  is  about  eighteen  now,  and  sccma  to  think  a  ffrertl 
deal  of  ber  yet. 

Cases  showing  the  contitiuHy  of  the  etaotion  through  the 
first  three  stages  of  its  development. 

W.,  i8.     I  cannot  remember  a  time  before  I  was  fourteen  years  oUlJ 
when  there  waa  not  some  little  boy  whom  I  loted.    The  first  case  than 
I  can  recall  occurreil  wheu  I  waa  five  years  old.  I  know  that  I  waa  fivai 
(or  I  hoTc  beard  my  (larenta  say  how  old  I  was  when  tbcy  moved  aw*! 
from  that  place.     After  wc  moved  away  I   never  saw  b»m   any  inor« 
We  CADIC  to  another  town  and  I  started  to  achool.     1  was  rather  afraid 
ei  all  the  little  boya,  but  aome  of  tbem  1  liked  very  much,     I  can  re- 
BMtabcroiiebig  boy  whom  I  didn't  like.     He  waa  always  trying  to 
play  with  me.  Cut  I  thought  that  1  just  hated  him.  One  day  he  caught 
me  and  klsaed  me.    It  didn't  frighten  me,  il  aim  ply  made  me  very. 
ancry.     I  was  so  provoieed  that  I  cried  and  slapped  blm  in  tbc   face! 
as  hard  as  1  could.  The  little  l)Ov  that  I  did  like  at  that  lirae  was  a  redf 
cheeked  hov  with  dark  hair  and'  blue  eyes,    t  do  not  remcmlwr 
particular  Incjilent.  but  I  know  that  we  plsyed  together  all  of 
time  and  tbonght  a  great  ileal  of  each  other.     I  wak  tlieu  about  ac« 
yeara  old.     By  the  ne»t  year  of  school  this  boy  had   moved  away, 
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SBOtfaer  little  bo^  came  to  sc^hool  whom  I  liked  better.     His  niitne  van 

Say.  I  can  temeinl>er  iiim  better  than  1  can  (beotliers.  For  &  loitg  time 

I  tfaongbt  that  he  did  a't  care  for  me,  and  while  I  thonKht  that  I  waa 

afraid  of  him; — thai  is,  whcu  1  met  bim  I  waa  so  basbfiit  sad  trembled 

so. because  I  wa«  afraid  that  he  would  find  out  how  1  loved  liim  a  nd  would 

make  fan  of  mc.     Our  tcni-hrr  bcHcTcd  in  hnvitig  little  boys  and  girls 

ait  together  in  school  so  that  they  would  uot  be  bashful.  I  bad  al'vrays 

•at  aloiie.  bat  now  for  aorae  leason  or  onjotber  »hc  put  Ray  in  the  scat 

"with  me.     I  could  not  atudy  or  do  anytbiDg  with  Ray  »o  close  to  me. 

^  was  altnoHt  afraid  to  look  up  till  one  day  he  told  me  that  lie  loved 

-me.     Then  I  found  out  that  he  had  been  afraid  all  of  the  time  that  I 

did  n't  tike  bim.  1  was  over  most  of  my  shyuess  then.  I  suppose  that  my 

leacber  concluded  that  she  hnit  cured  me  uf  niy  bashfutuess.     I  wore 

sliort  dietxeit  ihco  that  jusl  came  to  my  knees.    I  was  good  at  wearliiK 

«at  my  aiockiugs  ai  the  knees,  but  my  mother  was  such  an  rsccllenc 

darnci  that  It  took  the  closest  scrutiny  to  find   the  darued    places. 

One  day  Ray  noticed  this  darning  and  juked  me  if  my  i^andmother 

ilid   it.     I   told  him  that  my  mamma  did  it.    "  I  wish  that  I  had 

some  one    to  darn   lor    me    like    that,"    he  said.     I  told  him   that 

mamma  was  icAchinK  mc   to   darn    that  way.     "Well."   be   laid, 

"  when  we  are  married   you  will   know  how  and  can  dnm  tniue  that 

nice."     That  wa«  the  first  thnt  I  bad  thought  of  our  getting  marriecl, 

and  I  can  remember  Uou  protu-t  I  was  to  thiuk  that  he  cared  so  much 

(or  mc.     He  WAN  ;>lwi«y«  very  good  to  me.  and   we  never  g;uariellcd. 

Oar  love  continued  about  two  ycAre.     He  movwl  to  the  city  when  I 

was  tea  years  old.     He  was  about  a  year  and  a  hall  older.    I  have  seen 

bim  only  twice  since  then.     The  summer  that  I  was  eleven  years  old  I 

met  a  little  boy  who  was  visiting  his  nunt.  our  neighbor.     He  woa  a 

year  older  tbau  I.     I  cannot  remember  his  name,  but  can  remember 

how  he  looked.     I  loved  him  the  same  as  I  did   Ray,  escept  nt  the 

time  I  thoufjht  I  loved  bim  much  beltt^r,     I  did  n't  know  whether    he 

loved  me  or  not.  but  I  thought  that  he  did,  beeause  1  noticed  thai  he 

was  just  an  niTvous  when  in/e  were  together  89  I  whs,  and  turned  bis 

eyes  away  when  I  looked  a(  him  just  as  I  could  n't  help  doingwhen  be 

looked  at  me.  One  ilay  I  toiri  Grace, his  cousin,  that  I  liked  him  better 

than  I  did  any  one  else  I  knew.  I  said  that  I  bcHevcd  that  I  liked  him 

belter  iban  I  did  my  mamma.  He  bad  been  at  bis  nuut''  twomonihs,  and 

I  told  Grace  this  just  ihe  day  belore  he  was  going  away.  On  theueat  day 

be  came  over  in  the  foicnoon  attd  found  mv  standing  alcne  by  the  laiu- 

barrel,  Ihinkiag  about  faim  and  almost  cry  inebcciiusc  hewnagoiogaway 

•osoon.  We  Mood  and  talked  awhile,  and  then  he  said  "  Say,  did  voa 

realty  mean  what  j'ou  said  to  Grace  yesterday  ?"    I  can  remember  fnat 

bow  he  looked  nt  me  when  he  said  it.    I  wanted  to  tell  bim  that  I  did. 

Then  I  thongfat  that  I  would  tease  him.    So  I  pretended  that  I  did  not 

know  what  he  meaut  and  tried  to  get  bim  to  tell  me  what  it  wa«,     Ttc 

kept  telling  me  that  I  knew  what  it  wai  and   to  please  answer  him. 

But  I  kept  pretending  that  I  did  not  know.  I  remember  that  I  thought 

that  I  b»d  better  not  say  that  t  did  because  he  had  n't  ycl  said  that  he 

loved  me.     At  last  he  said,  "  Plenae  do  tell  mc,  I  would  be  so  bnppy 

if  I  knew  that  you  meant  it."     1  was  >ust  going  to  tell  him  that  T  did 

mean  it  when  mamma  called  me  to  come  in  nnd  help  her,  so  I  had  to 

go  without  telling  him.     He  went  away  that  atternoou,  ond  I  have 

never  heard  of  him  since.     I  cried  that  night  because  I  had  not  tnld 

him  what  he  wimted  me  to  instead  of  teasing  him.     The  last  boy  that 

I  fell  in  lore  with  had  twinkling  blue  eyes,  dark  hair  and  doxeus  and 

doiens  of  freckles.     He  was  what  the  people  chI)  a  '"  holy  terror,"  but 

every  one  Ilkcd  bim  hccBuiie  be  was  so  frec-Ueertcd  and  ready  to  help 

ereiirbody.     I  do  not  know  bow  I  happened  to  fall  Ju  love  w!lb  hiin 


nor  wUeu.  but  I  did,  anyway.  He  was  a  favorite  with  the  g»l«,  *Bi 
tbat  iawbattipoilcil  htm.  Hegot  intothecompanj  of  bad  KirlBand  tiora, 
and  1>ef«Tc  be  wo*  fifteen  yca»  old  be  wm  the  worvt  boy  in  town.  lie  » 
BOW  about  twcoty-ooc  or  twculy-two,  nnil  iio  rcspcctahlc  i^irl  will  liavc 
•nytbiue  to  do  with  bim.  I  prayed  and  pra,y«d  that  he  mij-ht  be 
change^  bnt  It  se«nied  that  it  waa  not  to  b«.  I'waa  only  a  child  thea, 
but  I  loved  as  earnestly  as  any  woman  e^'er  did.  After  awhiJc  my 
feeling  changed.  For  a  time  I  haled  and  lored  him  by  taraa.  Than 
I  begau  to  (eel  sorry  that  be  could  not  be  good,  and  >o  finally  1  only 
lelt  pity  tor  him. 

U.,  ^.  I  Tcmcmbcr  tbat  when  I  was  three  yean  old  I  was  very 
much  in  love  with  a  youuK  Iwly  of  cightecu,  the  grocer's  daaghter, 
who  wait  one  of  our  octKhliora.  She  wan  rapectalty  (ond  of  me,  and 
came  for  tnc  ucorlr  every  day  to  spcud  a  part  nod  tomctimct  th« 
whole  of  the  day  with  her.  Hy  sister  wa*  tnarried  to  the  month  be- 
fore 1  wA>  three,  and  1  remember  many  of  the  incidents  of  the  wed* 
dinr.  That  event  marked  the  tirat  that  I  can  remember  about  my  love 
for  Mi»  Carter.  Thin  love  lBMe<l  during  three  years,— nnljl  I  started 
to  school.  Then  I  soon  fell  in  love  with  another  yoniiK  lady, — a  \rrf 
beautiful  aud  popular  French  jjirl  t>f  eighieeu.  I  asked  my  teacher  if 
I  miicht  sit  hr  her.  lie  told  mc  tbat  I  miicht  if  she  were  willing.  I 
at  once  askca  her.  and  she  made  me  very  happy  by  giving  bcr  roa- 
acut-  I  was  her  seatninte  durinic  nUof  the  remainder  of  that  school 
Tvar.  I  waa  very  jculoua  about  the  attcutiou*  which  she  received  from 
aer  maoy  admirers,  aud  was  thoroughly  miserable  dunug  the  da^ 
that  she  was  absent  from  school.  There  was  another  yonng  lady  i» 
the  same  school  whom  I  loved  at  the  same  time,  but  not  with  the  in- 
tensity of  my  love  far  my  iteatmnte.  In  my  seventh  year  I  fell  in  love 
with  a  little  girl  nboiU  my  own  age.  I  loved  her  very  much,  and  she 
loved  uie  iu  reiuru.  We  were  free  and  uaturat  iu  onr  dcmonstratioa> 
of  kissing,  embmclng  and  cxcbsngiuK  gifts  ami  atteutions.  In  thecMl 
of  the  two  young  ladies  who  were  free  and  even  excessive  in  fondllnC 
DC,  I  was  relatively  passive,  but  enjoyed  alt  their  expressions  of  kivr 
very  much.  During  the  years  from  eight  to  twelve  I  was  very  dea- 
pentcly  in  love  with  agiil  thrc«  years  older  than  I,  but  about  the 
Mnw  wc.  She  was  a  very  beautiful  giil  with  expresstve  brown  «yc* 
and  dark  but  clear  couplcgdoe.  Sbc  liked  me  v«rv  raucb,  and  it  waa 
understood  among  our  playmatcH  that  we  were  lovers,  althengb  vp> 
were  wore  reserved  towsrd  each  other  than  we  were  toward  any  of  the 
other  school  children.  1  do  not  know  how  my  act-ret  was  <liscaveTed, 
becHose  I  had  not  told  any  one.  I  wouldn't  have  told  her  for  any- 
thing. I  could  n't  havff.  It  was  very  embarrassiag  for  me  to  spcftk 
to  her,  although  in  Ulackman  I  always  tried  to  catch  her,  aud  nanatlj 
succeeded  for  she  iHd  n't  try  very  hard  to  get  away.  In  titaying  "  I 
&py,"  if  I  was  "it,"  I  always  allowed  her  to  get  to  the  home  goal 
■wiihnnt  spying  her.  In  other  gamea,  such  oa  "  Dropping  the  Hand- 
or  chouMiig  CRiiic-s  the  was  the  one  whom  I  favored.  Any  lit- 
•ay  thati  conl'lshow  herfilled  me  with  keen  delight,  although 
•nted  her  to  tak«  any  notice  of  It.  I  wanted  her  to  undar- 
■  not  to  mention  it.     The  secret  underatauding  between  u 

embarrassing  thing.— it  was  any  expression  of  our  love 
t  other  that  we  could  not  standi  any  reference  to  it  by 

«>  vcay  rmliarrassing.  I  do  not  ihiuk  cither  of  us  was 
I  could  not  cnsily  keep  my  eyes  off  of  her  during  »chod 
in  the  recitations,  if  I  chanced  to  sit  or  stand  by  bcr,  I 

-ons  and  cnutd  feel  my  heart  beating  with  great  violesw. 
cted  her  lu  class,  and  have  purposely  missed  naora 
nc  to  keep  from  turning  her  down.  I  never  wrM«  atr 
toy  wsy  confessed  my  love  for  her  except  in  such  actaai 
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whirh  I  have  ennmenitcd .  She  moveil  away  from  onr  town 
wfaca  !  was  tvfcl\e.  t  grieved  over  it  for  a  year  or  more.— until  I  fell 
is  love  vrith  uiiotbcr  aitl.  TbJ>  was  mr  first  ailolc^cent  love,  aud 
catne  over  me  witli  Rieat  power.  The  ];irl  was  abottt  my  own  age  and 
loved  tnc  oa  much  a*  I  did  ber.  Diiriii|{  the  first  year  of  thia  lore  wc 
were  both  »omewh«t  aby.  We  wrote  notes  and  made  tba  most  extrava- 
gMnt  eonfeaiions  on  paper,  but  would  carefully  avoid  such  jn  our  con. 
verutiotia.  Is  the  choosing  g^amifs  we  nearly  always  chose  each  other. 
In  the  kiuiitig  gotnes  J  was  the  mily  Wy  whtun  the  would  kins.  There 
was  oue  other  boy  m horn  she  would  allow  to  Iciss  her.  I  was  very 
jealoaa  ol  him  although  be  was  uy  cUuin.  At  (ourteen  we  had  pasited 
oar  ahy  nagc.  and  then  became  very  demonaiintive  and  nouitht  rncb 
otbcr's  couipanr  outside  of  school.  We  exchanged  lore-letters  very 
Ircqaeuily.  Some  of  thcae  were  twenty  to  thirty  paKCs  Ion);,  and  were 
more  poetic  antl  beautiful  than  auythini;  that  I  nave  been  able  to 
write  Miicc.     I   have  iiotae  of  tbcm  vel,  and    Fcad  Ihctn  with  much 

Slcaaure.  My  love  for  thtagirl  ]a«ed  through  more  than  three  years, 
niiniC  wbicli  I  was  nerer  aoaent  from  faer  home  on  Sunday.  Our  re- 
Utlmia  were ra CO u raged  by  her  parents.  We  had  tbe  uiuul  lovequar- 
itU  and  temporary  estrnngemcntB  on  account  of  jealousy,  but  they 
w«re  soou  otct.  At  seventeen  1  left  that  town  to  teach  school  in  an> 
otbet  town  fifteen  miles  away.  She  was  aticiidiuK  school  in  the  acad- 
cmy.  While  1  was  away  two  of  my  rival*  perfected  a  plot  that  effected 
onr  estrangement.  For  a  rear  we  did  not  spcali  to  each  oclier.  Tbca 
tlien  was  a  sort  of  rccouciliatiou.  but  aotbniK  could  undo  tbe  haria 
tfaat  had  be«n  done.  (  have  not  seen  bee  for  ihirteca  years,  but  I  atlll 
ihiali  of  her  very  kindly  and  recall  onr  youthful  romance  aa  a  pleos- 
Mit  and  tacrMl  memory. 

W..  31.  When  I  was  about  three  years  old  a  little  boyof  two  lived  near 
■a.  Our  pareuia  weie  warm  frienda  and  encoaraged  the  lore  affair  that 
•oon  Bprang  up  between  ua.  Onr  love  was  open  and  naite  as  a  matter 
ot  course,  we  were  very  dcmonttralive  and  not  in  the  least  embar- 
rMicJ  by  obMrvcfs  nolil  I  was  about  six,  wbcn  we  became  more  iby. 
Wb  plsyed  hoasc.  and  were  alwars  man  and  wife.  Scarcely  a  dny- 
ptMcd  which  we  did  not  spend  playing  together  fiotn  morning  until 
lUSht,  Neither  ol  u»  earn)  anything  about  playing  with  otherB.  Onc«- 
X  cemeiBber  aa  I  was  kdiii^;  huuii.'  from  tbe  ^tore  carrying  a  little  baa* 
hat.  Waiter'*  cousin,  a  boy  of  about  the  *sme  age,  offered  to  carry  it 
tor  me.  He  hnti  no  sooner  taken  it  than  Waller  overtook  us  and  con- 
nuuided  him  to  give  him  the  bssket  saying  that  be  a/ways  took  care 
of  ni«.  When  the  youuft  gullaut  refu.iicd  to  give  up  the  basket  Walter 
took  it  from  him  and.  pnttitig  it  at  a  safe  distance,  proceeded  to  give  him 
•  pounding,  Thcti  be  took  up  the  basket  and  walked  home  with  me. 
1  rcmcmba  that  I  enjoyed  this  scene  very  tboiougbly.  Wc  were  al- 
aaovt  laMparable  for  five  years,  when  my  family  moved  out  Went.  We 
CXcliaDged  gifts  and  promises  of  eternal  love,  but  tbe  parting  was  vcrjr 
sad.  We  promiard  to  wait  for  each  other  and  marry  aonie  day.  Within 
tbe  next  two  years  be  sent  tne  gifts  and  I  sent  him  gifts  and  letters. 
Hi*  mother  said  he  enjoyed  getting  the  letters  but  was  too  shy  to 
BD^wcr  Ibeui,  and  was  very  easily  teased  about  tne.  I  mas  very  proud 
of  my  lover,  and  loM  my  new  little  friends  about  him.  I  was  very 
happy  when  he  sent  me  a  photograph  of  himseK  neatly  framed  when 
ll«  was  about  nine  years  old.  Although  we  still  considered  odi- 
mIvcs  sweethearts  wc  were  each  CD)Oving  love  affairs  at  home.  Dur- 
ing my  ninth  year  I  bad  a  lover  about  my  own  a^e.  He  was  very 
popalar  among  all  the  girts  because  of  the  giftb  be  distributed  lib- 
erally. I  was  decidedly  n is  favorite,  and  was  prond  of  tbe  diatinctioQ. 
We  were  shy  before  grown  people,  but  at  school  were  acknowledged 
lovers.     White  not  openly  demoneirative,  we  look   Advantage  of  onr 
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games  to  »bo«  our  love  by  cliooaiDg  ««c1i  otber  and  givla^  tbe  kite  or 
other  msTlt  of  kfhctioii  reqaircd  by  tbe  Kamc.  We  especially  enjoj^ed 
walkiBR  home  from  school  togetbcr  or  pUyinj;  t^getber  wben  no  ouc 
ct*«  wft*  b}r.  My  h«art  was  almost  broken  wfacn  it  w«*  <lii<covcr«d  tbat 
be  bad  been  stealing  small  cumc  of  monev  for  aome  time  in  order  to 

ere  me  tbe  gifts  whicb  bail  made  mc  ao  uppy.  I  was  net  allowed  to 
ivc  anytbiu);;  mort^  to  do  vtith  bim,  and  be  soon  moved  awav.  About 
tbla  time  I  fell  in  love  witb  a  yunn^man  twice  as  old  as  I.  He  worked 
ia  my  fatbcr's  office  nnd  bonrdrd  witb  us.  I  loved  to  be  with  biin,  and 
was  especiaUy  tiappy  when  lie  took  me  witb  him  to  cburcta  or  some 
eutcrtainment.  Wben  be  would  take  me  by  tbe  arm  and  help  me 
tbruugb  tbe  deep  snow  I  felt  very  growa  ap  and  proud  of  his  aiten- 
tioD.  He  cared  for  me  aa  a  little  gitl  and  I  worsbippcd  bim  as  my 
ktiigbt.  1  was  lery  jealous  wheu  be  showed  any  young  lady  attca- 
tion-  Soon  after  this  tny  fatberdied  and  we  moved  to  aloocly  statioDOD 
tbe  prairie.  Again  1  fell  in  love  with  a  man  more  tban  twice  ray  age 
whom  1  saw  very  seldom.  1  wa*  very  bappy  when  he  took  aie  on 
bis  Up  or  caresaed  me.  1  was  very  aby  tiotta  witb  blui  end  about  bim. 
but  magnified  every  look  and  word  and  act  until  I  coDvinced  myseU 
tbat  be  loved  mc  as  mucb  as  I  did  bim.  I  was  iutcoacly  Jealous,  aad 
when  I  did  waken  to  llie  fact  tbat  be  loved  a  young  lady  I  was  nearly 
bcart  broken.  No  one  drenmeil  of  this  except  a  girl  confidant.  Hia 
marriage  several  years  alter  hurt  me.  I  tbink  be  never  suspected  my 
feelings.  Wben  about  tbirteeu  a  boy  a  little  older  tbsn  I  moved  into 
our  town  from  the  Hast,  and  we  proceeded  to  fall  tn  love  witb  each 
other  at  once.  We  wrote  long  letters  to  cacb  other  dailv, — altboagh 
wciat  across  tbe  aisle  from  racb  other — and  banded  them  to  each 
Other  alyly  wheu  we  thought  no  one  was  looking.  When  1  was  obliged 
to  remain  at  borne  one  week  be  broughl  me  a  long  letter  each  eveniag 
after  school.  Tbesc  letters  were  (nil  of  love  and  jealousy,  and  were 
read  over  and  over,  and  were  often  carried  next  the  heart.  We  took 
long  walks  and  rides  tuxetber,  but  I  cannot  recall  a  single  cnrcM 

fivcn  or  received  daring  tbe  two  years  we  were  acknowledged  tonta. 
bad  received  very  strigt  teaching  in  regard  to  such  tbitigs.  Both  of 
us  were  easily  teamed  aud  very  oasbful  wbea  observed  by  others. 
Wben  be  was  sent  to  a  town  fifteen  miles  away  be  felt  anre  I  would 
forget  hini  and  thai  this  meant  the  end  of  our  heautifnl  tore.  Igrieved 
over  his  leaving  and  because  we  were  not  allowed  to  correspond,  but 
was  really  begfnnlug  to  love  a  young  man  somewhat  older  so  much 
tbat  I  was  not  inconaolable.  We  were  very  jealoni  of  each  oither, 
and  the  news  whicb  came  to  each  did  not  contribute  to  our  peace  of 
mind  until  we  gradually  grew  apart.  This  affair  was  renewed 
and  was  of  quite  a  difierent  character. 


By  Dr.  Bdwakd  Pkanklin  BDCEi»itR.  Docent  in  rhilosopb^, 
Clark  University. 


Tn  makiog  ft  record  of  the  following  case,  wbich  vas  first  re- 
KDorted  at  the   New  Haven  meeting  of  the  American  Psycho- 
logical Association,  the  language  used  by  the  subject  in  verba! 
^SescriptioD  is  selected  from  the  stenographic  records.    The  lan- 
S^agc  aids  the  reader  to  appreciate  the  niaauei'  in  which  the 
"fbnus  are  experienced  and  apperceived  by  the  subject.     The 
c^ase  is  of  interest  on  account  of  the  variety  of  forms,  their  per- 
maucncy  and  certain  oniforinities  characteriEiog  them.'    The 
diagram.^,  I  to  VI,  in  the  chart  on  page  356,  representiag  se- 
lected features  of  the  forms  for  numbers,  days,  and  months, 
will  give  fixity  to  the  descriptions.     The  diagrams  are  repro- 
ductious  of  the  "geography"  of  the  various  units  in  each  form 
as  they  were  located  on  a  large  scale  by  the  subject.    Diagram 
I    showN  the  number  form,  diagram  IT,  the  month  form,  and 
diagram  III,  the  day  form  in  the  horizontal  plane.     All  the 
Dtinibers  from  one  to  one  hundred  appear  in  their  serial  places, 
as  indicated  iu  I.     The  relative  locations  of  the  three  forms,  as 
experienced  by  the  subject,  can  be  ascertained  by  mentally  su- 
pcrinposing  the  point  of  regard  in  11- III  upon  the  point  of  re- 
gard  in  I.     Although  the  day  and  month  forms  are  uever 
visiultuKl  simultaneously,  diagrams   II   and   III   have   been 
sketched  with  the  same  point  of  regard,  so  as  readily  to  indi- 
cate their  points  of  contrast  and  agreement. 

Selected  details  of  the  number  form  are  sketched  in  diagrams 
IV-VI.  IV  is  a  vertical  section,  showing  the  elevation  of  the 
respective  numbers  indicated,  AB  being  the  horizontal  plane 
of  vision.  V  is  designed  to  represent  the  elevation  in  the  series 
from  one  to  twenty-nine.  The  remaining  groups  of  tens  repeat 
the  variations  in  elevation  thrice  indicated  in  V,  but  at  a  greater 
inclination,  are  represented  in  VI.  I  may  add  that  the  origi- 
nal sketches  were  repeatedly  veri6ed  by  the  subject.  (1°  VI, 
the  inclines  of  all  groups  from  thirty  to  ninety  should  be  par- 
allel. It  has  been  impossible  to  secure  the  geometrical  accti- 
racy  in  Uie  case  of  se\'euly,  eighty,  and  ninety  in  VI  and  IV, 
which  tends  to  be  a  leature  in  the  other  localizatioas, ) 


1  DMCHptions  of  additional  fortna  «r«  to  be  found  in  tliia  /curnal, 

[Vol.  V,  1^-1893,  pp.  165  «.,  439  c;  Vol.  vui,  1896-1897.  pp-  s<*  «■ 
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The  Dumber  form  appears  to  the  subject  ia  a  half  faii-like 
radjation.  extending  forwaid  and  to  the  left  of  the  mental 
poJDt  of  regard.  This  composite  feature  appeared  gradually 
from  the  following  description:  "  I  look  down  to  one,  which 
is  very  near  [uie  and  slightly  to  the  right.  Two  ts  farther 
Avray  and  above  one.  Three  is  lower  than  two,  but  not  so  low 
■a  one.  Four  is  shaqjly  above  three.  Five  is  higher  than  four, 
and  beyond  four.  Si  x  goes  down  below  five.  Seven  is  more  below 
six  than  six  is  below  five:  in  fact,  seven  seems  lower  than  one 
though  it  is  beyond  one.  Eight  rises  sharply  from  seven,  more 
tbarply  than  four  is  from  three.  !□  regai'dtonine.  itisdit&cultto 
tell  whether  it  is  aboveorbeloweight.  I  think,  it  is  ver>' slightly 
below  eight,  being  on  the  incline.  Ten  is  above  nine,  and  is 
directly  opposite  the  mental  poiot  of  regard,  in  the  horizontal 
plaae.  Eleven  is  a  little  below  ten,  Twelve  is  above  eleven, 
ffhirtcea  is  a  tittle  below  twelve.  Fourteen  is  above  thirteen. 
Plfteeu  is  above  fourteen,  being  quite  high,  so  that  1  have  to 
Knk  op  to  it.  Sixteen  is  below  fourteen.  I  never  think  of 
uxtcen  being  on  a  level  with  thirteen,  but  think  of  a  number 
only  in  relation  to  the  one  preceding  and  the  one  following  it. 
Seventeen  is  below  sixteen.  Seven  is  the  lowest  number  in 
the  first  series  of  ten.  This  is  true  of  all  the  tens.  The  series 
of  seventy  is  the  lowest  in  the  whole  series,  seventy-seven  be- 
tog  the  lowest  of  all  the  numbers.  Eighteen  rises  sharply 
above  seventeen.  Nineteen  is  to  eighteen  as  uioe  is  to  eight, 
but  beyond  it.  I  think  of  it  as  lower,  but  know  it  is  higher 
on  account  of  the  incline.  Twenty  rises  above  nineteen.  Twen- 
ty-one is  a  little  lower.  The  varying  positions  of  the  numbers 
from  twenty-one  to  twenty-ntne  repeat  the  variations  in  the 
Mries  from  one  to  ten." 

■  *•  The  numbers  fall  into  groups  as  follows.  One  to  twenty- 
nne  are  ia  a  continuous  direction.  Twenty-nine  seeius  about 
twelve  feet  distant  from  me.  The  next  group  includes  thirty  to 

frty-nine,  and  lies  to  the  left  of  the  twenties.  Thirty  isabont 
near  me  as  twenty-seven.  The  numbers  in  this  group  aeem 
bank  themselves  together  in  an  incline  that  is  steeper  than 
the  inclire  occupied  by  one  to  Iwenty-nine.  The  next  group 
includes  forty  to  forty-nine,  and  lies  to  the  lefl  of  the  thirties. 
These  numbers  are  arranged  in  a  manuer  similar  to  those  in 
the  thirty  group.  The  remaining  groups  include  the  fifties, 
the  sixties,  the  seventies,  the  eighties,  and  the  nineties,  one 
tmndred  being  beyond  ninety-nine,  each  group  being  arranged 
lilar  to  the  thirties." 
'"  The  numbers  in  the  twenty  series  stand  out  as  distinctly 
I  the  first  few  numbers.   I  do  not  think  of  their  size,  but  only 
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of  their  locations.     I  see  these  nutubers  as  wc  oidinarily  wri 
them,  that  is,  the  numbers  up  tu  twenty.     Though  I  caa  p 
in  a  figure,  I  unially  tbmk  of  the  word  '  scvcd.'     The  wgn 
'  one '  is  very  short  in  comparison  with  the  word  '  sixteen. 
From  twenty  to  twenty-nine  the  numbers  seem  to  appear; 
the  thirty  group  the  words. ' ' 

"  The  aeries  ODe  to  twenty-aine  seems  darker  than  the  soT' 
rounding  spac«.    The  words  are  not  illuminated.    The  wor 
itself  is  darker.     The  space  around  it  seems  gray.    There  is  a 
difference  iu  the  shading  from  one  to  one  hundred.     There 

uo  tUutuiuatiou;  alt  seems  dark.     In  the  side  series  I  see  DOth 

ing  at  all;  that  region  dues  not  appear  except  when  I  try  to«= 
picture  it."  (Ijiter  analytical  experiencp  with  the  form  re-  — 
vealed  that  the  whole  form  could  be  made  to  stand  oat  at  ^ 
onoe.l 

"  I  never  find,  for  example,  a  number  from  one  to  twettty-  ~ 
nine  missing;  it  aln'ays  appears.  The  space  comes  instantly. 
When  any  one  wiys  '  twenty-nine  dollnrs,'  ray  mind  goes  im- 
mediately to  the  twenty-nine  id  that  space.  I  cannot  trans- 
pose the  numbers,  and  a  number  ue\'er  seems  out  of  plac«.  I 
cannot  put  seven  where  sixteen  is,  nor  move  forty  to  where 
thirty  is.  I  seem  to  have  no  control  over  the  arrangement  of 
the  whole  series,  nor  over  any  number  in  the  series.  If  I  try 
to  look  down  the  right  side  of  the  thirties  or  the  forties,  my 
mind  does  not  seem  able  to  view  them  in  that  relation  at  all." 

"  I  put  thirty  a  little  higher  than  thirty-one,  and  forty  a  lit- 
tle higher  than  forty-one.  and  so  on  throughout  the  remaining 
groupA.  Thirty  is  the  lowest  one  in  that  incline;  it  occupies 
the  lowest  plane.  Thirty-one  is  seen  lower  than  thirt}',  drop- 
ping a  little,  but  is  higher,  being  on  the  incline.  Thirty  is 
about  on  a  level  with  iweuty-niuc.  I  never  think  of  looking 
past  tbirty-uiue  to  forty.  Forty  never  gets  in  the  way  of  thir- 
ty-nine,  the  latter  being  a  Httlc  loH'cr  than  the  former." 

"  Forty  is  higher  than  any  in  the  twenty  series.  The  num- 
bers from  forty-one  to  forty-nine  are  just  the  same  in  their  re- 
lations to  each  other  as  the  numbers  in  the  thirty  series. 
Fortyaine  is  just  as  much  higher  than  thirty-nine  as  forty  is 
higher  than  thirty,  both  ^rics  having  the  same  iacliuation. 
The  fifty  i*ries  is  hight^r  than  the  forty,  the  same  as  five  it 
liigher  iLaii  four.  The  sixty  sciics  is  below  the  fifly  quite  de- 
cidedly; I  think  it  is  below  the  foity.  I  cannot  compare  the 
ekvations  of  thirty  and  sixty.  I  think  I  can  look  at  the  fifties 
\ui  the  sixties  from  cither  side.  If  I  were  not  thinking  ahont 
'  !  iTMght  be  abj*  to  te\l  better.  Se^■enty  is  to  sixty  just  about 
u  ri  is  to  ait      ^*^  \owu.    The  seventies  are  much  lower 

la  rxxtJi.  the  l^;j»«St  voiot  in  the  entire  (bnn  being  aeveniy- 

en-     Fifty-fiv-.^3t  "^  ^^  ^^^g^Kst  number.     Eighty  is  a  little 


PIXSD   VIS0A.U2ATI0N. 


359 


higher  than  seventy,  and  oinety  Js  a  little  higher  than  eighty. 
I  look  npon  one  to  twtnty-iiint.  the  thirties,  and  the  forties 
frotn  the  icA  side,  and  on  tbe  nineties,  eighties,  and  seventies 
from  the  right  side  of  the  series.  The  fifties  and  sixties  seem 
to  be  almost  direclly  in  tlie  line  of  vision." 

"  The  Dumhcrs  seem  to  occupy  spaces,  which  I  would  repre- 
sent by  a  paraHelngrara,  measuring  about  VStbs  by  ^^jlh  inches 
for  tbe  larger  numbers,  and  ^ths  by  ^tb  for  the  smaller  num- 
bers." 

A  time-lCBt  revealed  that  tbe  successive  nnmbers  "  rose  "  in 
the  miod  very  rapidly.  Viewing  each  number  successively 
from  one  to  one  hundred,  omitting  none,  required  an  average 
iotervftl  of  only  twenty-eight  seconds.  A  similar  test  on  a  iium> 
ber  of  adults  without  any  number  form  required  intervals 
varying  from  se\'enly-three  to  ninety-two  seconds.  The  sub- 
j'ect  required  thirty-two  seconds  lo  count  tbe  whole  series,  that 
i».  mentally  saying  the  words  while  following  the  numbers. 
This  proved  to  be  the  approximate  average  for  the  other  adults, 

*  ■  Whenever  I  perceive  a  number  written  on  the  blackboard,  I 
see  it  in  this  series  if  it  is  below  one  hundred.  I  never  confuse 
the  numbers  on  the  board  with  the  numbers  in  my  mind.  I  can- 
not read  a  newspaper  account  containing  numbers  less  than 
one  httndied  so  rapidly  as  not  to  see  the  numbers  in  the  form. 
If.  on  the  other  hand.  I  wanted  to  remember  s  special  thing, 
such  as  in  shopping,  if  I  wished  to  bay  two  spools  of  silk  and 
five  yards  of  ribbon,  I  would  not  use  these  mental  numbers  ia 
«oy  way.  They  would  not  help  me  to  remember.  Wheuever  a 
mistake  is  made  in  change,  for  example,  the  series  never  helps 
me  oat.  Once  I  could  remember  numbers  in  general  statistics 
quite  well,  but  not  now.  I  was  always  very  quick  and  accu- 
rate in  arithmetic,  and  learned  it  very  fast. ' ' 

' '  I  have  not  noticed  any  tendency  on  the  part  of  tbe  form  to 
change  during  the  la-st  few  years.  In  fact,  it  is  permanent,  and 
oould  not  change.  In  thinking  of  thirty,  or  fony,  I  would  not 
feel  uncomfortable  if  all  the  other  numbers  were  missing. 
These  are  in  their  places,  and  the  others  will  come  up  if  needed. 
The  series  has  never  in  any  way  bothered  me  by  standing  out 
in  its  entirety,  or  by  any  inability  to  get  rid  of  the  numbers.  It 
never  interferes  with  my  attcntioo.  It  has  never  been  any 
soarce  of  wonder  to  me.  always  seeming  perfectly  natural.  I 
have  a  faint  impression  of  thinking  about  it.  or  being  conscious 
of  it  four  years  ago.  I  may  have  come  across  something  like 
it  in  my  reading.  I  have  never  attempted  to  analyze  it  iu  any 
way.  Tbe  last  few  days  have  tended  to  make  tbe  plan  clearer, 
and  I  have  learued  m.iny  things  about  it  (.the  subject  being  a 
member  of  a  class  in  psychology).  Sboultl  a  number  less  than 
one  bnodred  fail  to  appear  in  its  place  when  I  am  tbiohing  of 
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it,  I  should  feel  much  surprised.     It  is  perfectly  agreeable  I 
noc  to  liftve  this  form," 

"  I  cau  always  sec  it  better  with  my  eyes  shut.     If  I  try  t»^>^ 

picttire  it  and  cannot  get  the  relations  right.  I  close  my  eye "^ 

and  then  I  can  get  the  detail  ver>-  readily,  I  dream  a  grea  .^BbX 
deal,  but  I  do  not  remember  that  the  fonn  has  ever  appcatw— ,»■  ^^ 
in  tny  dreams.  I  also  find  it  impossible  to  construct  any  traag^'SC 
and  place  it  between  the  numbers  and  myself.  I  do  not  hav^*"^ 
much  trouble  in  getting  images  of  things,  except  that  when  read—  . 
ing  de-scriptions  of  places  in  books,  I  cannot  see  the  places." 

Within  four  mouths  aAer  the  above  descriptions  were  given, 
tte  subject  di-scovcrcd  that  it  wa.s  possible  to  enlarge  and  toe::*- 
contract  the  form  at  will,     In  either  instance  of  change,  tbe^^J 
proportions  of  the  geometrical  relatious  did  not  vary.  No  dream 
experience  in  the  inten-al  which  involved  the  form  was  re- 
ported. 

II.    Tbb  Day  Fokh. 

lu  addition  to  the  fortu  for  numbers,  tbiii  subject  bos  a  tri- 
dimensional form  into  which  the  days  of  the  week  are  placed. 
This  is  a  relatively  simple  form,  lies  near  in  front  and  extends 
to  the  left.  The  time  direction  is  from  right  to  left.  It  starts 
with  Sunday,  which  is  always  the  first  day  of  the  form  (see 
diagram  III),  close  to  the  mental  point  of  regard.  Tbiaday  is 
to  Uic  right,  and  nearly  on  a  level  with  the  eye,  but  mtist  be 
looked  np  to  slightly.  Mondny  is  to  the  left  of  the  direct  line 
of  vision,  "quite  a  space  above,  and  a  little  higher  than  Sun> 
day."  Monday  is  the  highest  day  of  the  week.  Tuesday  is 
aboot  as  far  beyond  Monday  as  the  latter  is  distant  from  Sun- 
day, but  "  goes  below  Sunday. "  Wednesday  descends  slightly. 
while  Thursday  ascends  "a  little  bit  higher  than  Wednes- 
day." Friday  "  is  vcr>'  low  down,  being  the  lowest  day." 
Friday  evening  is  the  lowest  part  of  the  week.  "A  straight 
'  line  connecting  the  evening  and  morning  of  Friday,  if  con- 
tinued, would  pass  through  the  point  of  regard."  Saturday 
"rises  fi'om  Friday  op  towards  the  next  Sunday,"  which  Js 
not  quite  so  high  as  the  first  Sunday, 

This  form  is  alway.'i  of  "  the  present  week.'*  It  can  be  re- 
peated for  one  or  two  weeks  in  the  fntnre,  when  it  is  projected 
fiutber  to  the  left,  until  it  becomes  dim  sad  fades  away.  One 
or  two  weeks  just  past  can  be  arranged,  or  "  thought  of,"  in 
the  same  form,  when  they  are  added  on  towards  the  right  of 
the  Sunday  with  which  the  series  begins.  The  past  days  begin 
to  fade  away  at  the  end  of  one  or  two  weeks.  The  present 
week  is  the  staple  and  recurrent  form. 

The  names  of  the  days  of  the  week  appear  in  print,  as  tt 
weie,  filling  spaces  lying  at  right  angles  to  the  time-line,  which 
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i  the  general  forward  direction  from  light  to  left.  These 
Appear  as  "  dark  spaces."  with  but  little  ilium inatiou, 
and  no  coloring.  As  in  the  case  of  numbers,  they  seem  to  be 
parallelograms  of  uniform  dimension*.  The  days  seem  to  be 
distinct  from  the  nights,  the  latter  being  represented  by  the 
darker  spaces  between  the  former,  whicb  are  equal  throuj;bout 
the  fonn.  The  forenoon  of  a  day  is  usually  "  seen  "  as  either 
the  nearer  portion  of  the  timf-Mae  occupied  by  that  day,  or  by 
the  portion  o(  the  t/ay-linc  below  the  timeline.  The  afternoon 
is  "seen  "  as  either  the  portion  of  the  time-line  to  the  left  of 
the  day-line,  or  the  upper  half  of  the  day-line  itself.  The  sub- 
ject has  no  preferences  among  the  days. 

An  interesting  lact  connected  with  this  form  is.  that,  while 
the  names  of  the  days  were  known  ("learned")  before  the 
sabject  could  read,  it  never  occurred  to  the  person  that  use  was 
being  made  of  this  form  until  the  Sunday  before  the  slateraent 
of  these  descriptions,  in  August.  1899.  On  that  day  the  report 
ran  thus:  "  1  wondered  how  I  would  look  ou  Wednesday 
(that  is,  how  Wednasday  would  appear);  but  I  had  to  wait  un- 
til Wednesday  actually  came."  It  became  a  new  experience 
to  get  the  days  "  all  together,"  and  to  connect  the  facts.  This 
implies  that  the  visualization  bad  a  definite  dependence  upon 
the  actual  perception  of  lime  as  filled  in  with  the  associative 
aid  of  the  name  given  to  a  particular  portion  of  time. 

III.    The  Month  Form. 

The  months  comprising  the  current  calendar  year  are  ar- 
ranged by  the  subject  into  a  form,  which  is  distinct  from  the 
farm  for  the  days.  In  relation  to  the  latter,  the  month  form  is 
"  located  "  farther  away  from  the  mental  point  of  regard,  and 
in  a  position  more  nearly  at  right  angles  to  the  line  of  vision 
(see  diagrams  II  and  III).  This  form  also  is  tri- dimensional. 
"  The  months  seem  to  rise  to  the  left.  January  is  farther  away 
than  the  days  of  the  week,  and  a  little  below  the  boriEontal 
plane  passing  through  the  point  of  regard.  February-  is  higher, 
and  March  is  still  higher,  April  descends,  while  \lsiy  is  the 
highest  month  in  the  entire  year.  June,  July,  and  August  are 
each  a  little  lower  than  its  predecessor.  September.  October, 
and  November  ascend,  in  each  instance,  slightly  above  its  pred- 
ecessor, while  December  goes  down  toward  the  next  January. 
At  New  Year's  the  form  starts  anew."  The  spaces  between 
the  months  seem  e<iual.  ".'August,  the  present  month,  is  seen 
permanently  to  the  left. ' ' 

The  name  of  each  mouth  does  not  seem  to  lie  at  right  angles 
to  the  time-line.  The  time  direction,  as  in  the  day  form,  is 
towards  the  left.  "  The  first  few  letters  of  the  name  of  the 
moDtb  seem  to  cover  the  iirst  few  days  of  the  moutb,  but 
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tendiog  towards  the  right,  the  remaining  Icttcn;  swing  off  to- 
WBids  the  right  of  the  time  direction,  while  time  moves  to  the 
left. ' '  In  the  case  of  the  longer  nntnes,  it  is  usually  the  ordi* 
nary  abbreviatioa  of  each  iudk  which  appears,  sacb  u 
"Jan.,"  "  Sept."     The  shorter  names  appear  in  full. 

This  form  is  always  of  "  the  present  year."  The  months  of 
the  past  year  can  Iw  localized  by  special  effort.  "A  year  ago 
this  month  is  localized  by  stepping  back  from  the  Januar>''  of 
the  form  to  December.  November,  and  so  oo,  to  August,  to- 
wards the  right.  This  process  can  he  couiini:ed  for  about  a 
year  previous  to  the  fiisi  January,  when  fading  takes  place." 
The  next  year  can  be  constructe<l  in  a  similar  manner,  muiaH* 
mulandis,  by  beginning  wilh  December  and  proceeding  to  the 
right. 

The  subject  has  preferences  ftw  some  of  the  months  and  aver- 


sions towards  others.     May  seems  especially  agreeable,  while 
December  is  not  lilced  in  the  least  (that  is,  the  months  in  tb< 
form).     There  is  "  always  a  feeling  of  relief  when  Dccembei — ^t 
has  prLwed."  These  associations  are  regarded  by  the  subject  &s> 
due  probably  to  later  experiences,  derived  from  reading  ant 
observation . 

It  shonld  be  noted  that  the  direction  of  time  in  the  day  and 

month  forms  moves  from  right  to  left,  conforming  to  the  gen 

eral  group  direction  asanmed  by  the  number  form,  instead  of^* 
from  IcA  to  right,  the  usual  way  of  placing  successive  days  and 
months  in  an  occidental  calendar,  for  example. 

IV.     Characthkistics  or  the  Subjbct. 

The  following  biographical  data  are  added  for  such  light  as 
might  be  thrown  upon  the  genesis  of  these  three  forms  ofris- 
ualization.  The  subject  possessing  these  forms  is  an  nnmar* 
lied  woman,  tbirty-6ve  years  of  age  at  the  time  of  the  first  de- 
scriptions. She  was  bora  in  Hamilton,  Ontario,  being  the 
seventh  child  in  order  of  birth  in  a  bmily  of  twelve  children, 
whose  parents  were  natives  of  Ireland.  Four  children  died  id 
intancy.  The  father  bad  been  a  school  teacher  before  immi- 
grating to  America.  Her  home  was  in  a  country  district  until 
her  ninth  year.  Her  playmates  were  her  brothers  and  sisten 
and  a  few  children  from  the  neighboring  farms.  As  a  child 
she  "was  always  shy  and  timid,  committing  many  childish 
misdeeds,  and  always  afraid  of  punishment."  No  early  ex- 
perience of  fright  or  strain  in  early  years  stands  out  distinctly 
in  memory-.  She  was  delicate  in  health  until  the  age  of  ten, 
but  dues  not  recall  any  special  illness  at  any  time;  there  was 
no  marked  trouble  with  her  eye«  iu  childhood.  Since  her  four- 
teenth year  her  right  eye  has  been  astigmatic,  and  the  left  eye 
myopic,  both  defects  having  been  corrected  by  wearing  proper 
glasses  daring  the  last  few  years. 
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The  subject  first  atteodcd  school  about  three  months  before 
the  ninth  year  of  age.  "  I  waa  noted  in  those  times  for  having 
a  good  memory.  They  never  said  anything  about  the  mean- 
Lug  of  words,  aod  I  had  great  trouble  in  learning  words  at 
Khool;  but  I  could  always  get  my  arithmetic  lessons."  She 
liked  number  work,  especially  when  a  child.  "  better  than  any- 
thing else."  because  she  had  the  satisfaction  of  having  this 
work  right  in  contrast  with  language  exercises.  She  learned 
to  read  ver>'  rapidly,  covering  the  first,  second,  and  third  read- 
ers in  one  year.  Writing  was  first  taught  her  in  the  ninth 
year,  but  she  was  able  to  make  figures  long  before  she  could 
write,  or  read  writing. 

The  number  series  is  remembered  distinctly  as  fully  formed 
at  the  age  of  eight  years.  The  multiplication  tables  were 
learned  at  that  time,  but  the  ability  to  count  was  acquired  at  a 
very  much  earlier  age.  The  older  children  of  the  family  were 
taught  at  home,  and  she  recalls  overbeariug  her  brothers  at 
their  work.  Thus  she  became  able  to  count  to  one  htindred be- 
fore the  eighth  year.  There  is  no  memory  of  being  taught  to 
count  (except  the  drill  work  in  class,  where  the  exercise  con- 
si.<ited  merely  of  the  repetition  of  the  names  of  the  numbers), 
but  there  is  a  memory  of  having  learned  to  count  before  the 
sixth  year.  The  acquisition  of  the  multiplication  table  is  dis- 
tinctly remembered.  The  table  was  printed,  as  usual  then,  in 
full  in  the  text-book.  At  that  time  the  numbers. when  thonght 
of.  were  placed  in  the  proper  spaces  in  the  number  series.  In 
multiplying  two  by  two,  four  was  always  thonght  of  as  now, 
the  thought  being  of  the  product  and  not  of  the  factors.  The 
subject  has  experienced  no  particular  liking  or  disliking  for 
ipecial  numbers,  except  three,  which  wa.-*  once  made  with  a 
distinct  pleasure.  The  formation  of  the  figure  3  was  very  dif- 
ficult until  the  age  of  fourteen,  when  the  ability  to  make  the 
figure  wa.i  acquired  by  dihgent  and  asAiduou»  practice. 

The  names  of  the  days  of  the  week  were  learned  prnrioiis  to 
learning  to  read.  The  names  of  the  months  were  first  known  tJ/?^*" 
having  learned  to  read.  The  scheme  for  the  months  is  remem- 
bered as  havingbeen  acquired  later  than  the  scheme  for  thedays. 
(This  factdoes  not  essentially  discredit  the  report  above,  that  the 
fonn  for  the  days  was  not  fully  thought  over  until  the  time  of 
special  description.)  In  motor  abilities,  there  is  no  disposition 
on  the  part  of  the  subject  to  be  left-handed.  This  fact  may  ha%'e 
lome  n^ative  significance  with  reference  to  the  feature  o(  all 
the  forms  to  proceed  to  the  left.  Itwas  also  ascertained  thattwo 
of  her  senior  brothers  possessed  number  forms.  No  details  of 
the  elder's  form  were  known;  the  younger's  number  form  was 
known  merely  as  being  much  more  complex  than  the  one  pos- 
[aessed  by  the  subject. 


THE  GAMBUNG  IMPULSE. 


Bj  ClBMBEIS  J.   PZAKCX. 


The  present  study  is  an  attempt  to  investigate  the  origin 
and  nature  of  the  iustiacta  and  motives  involved  in  chance 
plays  and  gambling.  The  writer  has  followed  the  biological 
or  genetic  method  approach,  calling  upon  the  bets  of  biologT. 
sntfaropology  and  histor}-  is  aids  in  the  solutioo  of  the  prob* 
terns  encountered.  The  historical  side  has  been  especially  em- 
phasized as  the  writer  ha^i  had  in  mind  the  ethical  and  socio- 
logical value  of  a  contribution  to  the  subject  of  gambling,  as 
veil  as  the  psychological,  From  this  point  of  view  the  his- 
loiical  aspects  appealed  to  the  writer  as  being  of  especial  sig* 
nificauce. 

The  writer  takes  great  pleasure  in  expressing  bis  thanks  to 
President  G.  Stanley  HaU  who  has  been  throughout  the  in- 
vestigation a  con.stant  source  of  inspimtton  as  well  as  of  asstst- 
EQcc.  He  also  wishes  to  acknon-lcdgc  the  aid  of  Profiessor  E. 
C.  Sanford  in  giving  much  valuable  criticism  both  as  regards 
the  form  and  content  of  the  work,  of  Dr.  Alexander  Chamber- 
tUin  in  suggesting  litcratore,  and  of  Mr.  L.  N.  Wilson,  the 
Xibraiian  c^  Clark  University,  in  procnring  a  namber  of  rare 
and  valuable  books. 

Setiion  J.     Historical.     Gambling  seems  to  be  indigenous 

amoag  all  races.     There  is  evidence  of  its  antiquity  both  in 

'  Sgyptian  paintings  and  in  materials  of  undoubted  genuineoess 

[Ibnod  in  the  tombs  of  this  same  people;  among  whom  the  piac- 

[ike  was  even  nttriUited  to  the  gods.*    Evidence  of  the  extent 

'  ftanger  of  the  liabit  is  given  from  the  fact  that  a  man  con- 

of  gambling  in   Egypt  was  condemned  to  work  in  the 

its.*    Certain  gambling  games  of  the  Chinese  and  Japa- 

are  said  to  have  been  invented  by  the  Emperor  Yao,  2  too 

C*    GamUiog  among  the  ancient  Hindus,  UHieeler  tells  ns, 

aea  madness.  There  are  certain  Hindu  legends  of  Rajahs, 

lyhig  for  days  in  succession,  until  the  loser  is  reduced  to  the 

rendition  of  an  exile  or  a  stave.*    Among  the  ancient  Persians 

^AalitcQ:  Biatory  u(  G«mt>tliq:  In  England,  p.  3. 

'Sutomcti:  GcBittig  Ttbic,  vol.  I,  p.  57. 

"Aahlon:  ihid.,  p.  4. 

M.  T&lWjt  Wbcclvr:  The  Hiuorr  of  India  Irom  the  Bsrliest  Day), 

V.  I.  pp.  l7S-l8s-    London,  186S.  ' 


THX  GAHBUNG   IHPULSB. 


365 


sambltng  was  a  common  diversion.  Plutarch  in  his  life  of  Arta- 
xerxes  relates  that  Queen  Parysates,  the  mother  of  the  yoimger 
Cyrus,  at  one  time  "  used  all  her  skill  in  gambling  to  batiste 
her  revenge  and  accomplish  her  bloodthirsty  projects  against 
the  murderers  of  her  fa\*orite  son.  "^  The  prohibitions  in  the 
£oraa  are  unable  to  suppress  the  practice  among  the  modern 
Pvnuns,*  History  furnishes  examples  of  people  risking  their 
lives  on  a  single  throw  of  the  dice.  Si.  Ambrose  informs  as 
that  this  was  common  with  the  ancient  peoples,  especially  the 
Scythians.  He  also  tells  of  how  the  Huns  were  ready  to  play 
■t  all  times,  even  when  at  war;  that  they  always  carried  their 
dice  with  tbem,  guarding  them  as  they  would  their  arms.' There 
is  not  ranch  evidence  that  the  ancient  Jews  e\*er  gambled,  ex- 
cept by  drawing  lots. 

■  This  practice  was  very  common,  and  we  know  that    the 

■  promised  land"  was  thus  divided.  Disney  tells  as  that,  in 
Siter  days,  the  Jews  did  gamble  and  that  gamesters  were  ex- 
duded  from  the  magi>>tracy,  and  were  incapable  of  being 
^oaen  into  the  greater  or  lesser  Sanhcdrin;  and  that  they  could 
not  be  admitted  as  witnesses.* 

In  Cbiua,"  says  Hue,  "gaming  is  prohibited  and  yet  is 
CD  everywhere  with  almost  unequalled  passion. 

lina  is,  in  fact,  one  vast  gaming  bouse The 

are  very  uumexous.  They  play  day  and  night,  till  they 
lave  lost  all  they  have,  and  then  they  usually  hang  tbctn- 
selves."*  Williams  says  "Gambling  in  Chins  is  universal. 
Uackstcrs  at  the  roadside  are  p'-ovided  with  cup  and  saucer, 
.and  the  clicking  of  dice  is  heard  at  every  comer.  A  boy  with 
hoi  two  cash  prefers  to  risk  their  Joss  on  the  throw  of  a  die.  to 
simply  buying  a  cake  without  trying  the  chance  of  getting  it 
for  nothing.  Gambling  houses  are  kept  open  by  scores  by  pay- 
ing bribes  to  the  officers."* 

In  ancient  Greece,  also,  gambling  prevailed  to  a  largeextent. 

Philip  of  Macedon  favored  the  practice,  recognizing  itscorrupt- 

ing  influence  on  the  Greeks.     Aristotle  ranked  gamblers  vnxh 

thieves  and  plunderers  (Kthic  ad  Nicomachum,  lib.  IV),  and 

^le  Athenian  orator,   Callistratus,   speaks  of  the  desperate 

■Stettitneu:  ibid..  Vol.  I,  p.  57. 
*Steinmeti:  ibt/t..  Vol.  1,  p.  59, 

■  *Jeau  Barbeyrac:  Traile  dn  Jen,  3  vols.  AmfttertUm,  1737.  Tom.  tl, 
■•345- 

E^ijohn  Difary;  A  View  of  Ancient  L&ws  Agalust  Siu,  Horality  and 
Profaucitc&s.     Camb.  1739.     Quoted  from  Ashtou:  idiiJ..  p.  j. 

*Huc;  Chinese  Empire.  Quoted  frotn  Rouge  ct  JJoir,  Gambtinn 
Torld,  p.  35-16. 

>S.  WiUi  Willianu;  The  Middle  Kingdom,  Ncv  York,  1900.  Vol.  I, 
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KHmbling  ia  vogue.  (Xenophoc  Hist,  of  Greece,  lib.  VI,  C 
III).' 

Bvidence  of  extcuaive  gaiubling  at  Rome  is  derived  from  tl 
excavations  of  Pompeii  and  other  places.  "'  Sig.  Rodolfo  Lao- 
ciani  sayi  that,  so  intense  was  the  love  of  the  Roman  for  game 
of  hazard  that  n-hene\-er  he  had  excavated  the  pavement  of 
portico,  basilica,  bath  or  any  fiat  surface,  accessible  to  the  pub- 
lic, be  always  found  ^ming  tables  engraved  or  scratched  on 
the  marble  or  stone  slabs."'  Ashton  writes:  '■Notwithstand- 
ing the  laws  against  it,  there  was  hardly  in  Rome  a  more  com- 
mon or  more  ruinous  pastime."* 

Steinmitz  devotes  a  chapter  to  the  gambling  amongst  ancient 
Roman  emperors,*  Atigustus  was  pasrionatety  addicted  to  the 
practice,  and  c\'en  gloried  in  his  character  of  a  gamester.  Ca- 
ligula stooped  even  to  falsehood  and  perjury  at  the  gaming 
table.  "  The  Hmperor  Claudius  played  like  an  imbecile  and 
Nero  like  a  madman."  Ncru  would  stake  400,000  sestertii 
ijC^O'OOo)  on  a  single  throw  of  the  dice,  and  Claudius  bad  the 
iuterior  ofhis  carriage  arranged  so  that  be  could  gamble  on 
lis  journeys,  Doinitiau  was  also  an  ini-eterate  gambler.  Juvenal, 
the  contemporary  of  this  emperor,  writes:  "When  was  tbe 
madness  of  games  of  chance  more  furious?  Now-a-days  not 
conleut  with  carrying  hi.i  pnr<ie  to  the  gaming  table,  the  game* 
ster  conveys  his  iron  chest  to  the  playroom.  It  is  there  yOQ 
witness  the  mast  terrible  contests.  Is  it  not  madness  to  lose 
one  hundred  thousand  sestertii  and  refuse  a  garment  to  a  slave 
perishing  with  cold  ?"*  The  rage  at  Rome  seems  tobavekept 
on  increfudng  until  "  finally  at  the  epoch  when  Constantine 
abandoned  Rome  never  to  return,  every  inhabitant  of  that  city, 
down  to  the  populace, wan  addicted  to  gamblinK."* 

That  the  ancient  Germans  were  dei-oted  to  this  form  of  play 
Tacitus  testifies.  They  would  not  only  stake  all  their  wealth, 
but  also  their  liberty.'  In  modem  times,  it  was  in  Germany 
where  there  exi-<«ted  the  most  celebrated  gambling  resorts  of  all 
Europe — Badcn-Badcn,  Km.s,  Hombourg.  AiK-la-cbapellc, 
Wiesbaden.  It  was  to  these  resorts  that  the  wealth  and  nobil- 
ity assembled  during  the  'cure-season.'  "Princes  aud  their 
subjects,  fathers  and  sons,  and  even,  horrible  to  say.  mothers 
and  daughters,  would  hang  side  by  side,  for  half  the  nigbt, 

'  StcIntucU:  li/rf..  Vol.  1,  pp.  59-61, 
'A»htoo:  iiui.,  p.  7. 
'Athlon:  i>tJ.,  p.  Ii-ia. 

*J6id.,  Vol.1,  cH.rv. 

'S«tir«  :,  87,  C/.  Steinmiw,  Vol.  I,  p.  67. 
'StetnmeU;  Hid.,  t,  p.  68. 
'Se  Moribae  German.  Cap.  XX,  14.    Qooted  from  Jeaa  Barbeyrtc 
Traitfe  da  Jeu.  Tom.  II,  p.  34>-3- 
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with  trembliog  luads  aiid  anxious  ey«s  watching  their  chance 
..card."  ' 

tThe  early  French  ann»Is  record  that  the  '  hanghty  and  idle 
•ds  were  desperate  gamblers,'  and  that  the  exercise  of  this 
impulse  formed  their  cbief  occupation.  In  the  reign  of  Charles 
VI,  who  himMlf  gambled  heavily,  we  read  of  the  Hotil  de 
Nesle — &mous  for  its  terrible  gaming  catastrophies.  '  Gam- 
bling went  on  in  camp,  and  even  in  the  presence  of  the  enemy. 
GcDcrals  after  having  lost  tbcir  own  fortuues  coiuprotuised  the 
Miety  of  their  country.'  Play  among  the  lower  classes  was  not 
flEcessive  at  this  time;"  but  under  Henry  IV,  every  one  seemed 
to  catch  the  frenzy,  all  professions  and  trades  Ixring  carried 
away  by  it.  Magistrates  sold  for  a  price  the  permi.'wion  to 
gamble.  An  Italian,  a  professional  gambler.  PimcntcUo,  made 
100,000  pounds  in  the  course  of  a  year;  and  there  was  scarcely 
a  day  but  some  one  was  mined.  The  result  of  this  state  of 
things,  says  Steinmilz,  was  incalculable  social  affliction.  Ail 
this  gambling  took  place  in  the  face  of  the  most  stringent  laws 
against  it,*  In  the  reign  of  Louis  XIII  the  passion  was  pretty 
well  suppressed,  but  in  that  of  Louis  XIV  the  practice  pre- 
vailed in  high  circles,  and  as  the  Icing  and  queen  regent  both 
played,  every  one  who  had  an  expectation  at  court  learned  to 
play  cards.  Steinmec/.  say.s;  '  Before  this,  there  was  something 
iloae  for  the  iuiprovtug  of  conversation;  every  one  was  ambi- 
tiotta  to  qualify  himself  for  it  by  reading.  But  on  the  intro- 
ducing of  gaming  men  likewise  left  off  tennis,  billiards  and 
Other  games  of  skill,  and  consequently  became  weaker  and 
more  j^ickly,  more  ignorant,  less  polished,  more  dissipated.  .  . 
The  women,  who  till  tbeu  had  commanded  respect,  accustomed 
men  to  treat  them  with  familiarity  by  spending  the  whole  night 

with  them  at  play At  the  death  of  Louis  XIV 

three-fourths  of  the  nation  thought  of  nothing  but  gambling.'* 
Dufiaalx  writes:  "  I  have  found  cards  and  dice  in  many  place* 
where  people  were  in  want  of  bread.  I  have  seen  merchants 
ud  artisans  staking  gold  by  the  hand*  full.  A  imial]  farmer 
has  jost  gambled  away  his  harvest,  valued  at  3.000  francs."* 
In  the  reigu  of  I,ouis  XVI  the  passion  prevailed  unabated,  and 
was  undoubtedly  increased  by  the  P'rench  revolution.  At  this 
lime  gambling  was  a  source  of  not  a  little  revenue  to  the  gov- 
miment. 
m  The  Engliith  have  always  been  notable  for  their  propensity  to 

iStcintneU:  Vol.  f,  p.  157. 
■Slciametz:  i&id..  Vol.  I,  p.  70, 
*Steiuineti:  ibid..  Vol.  J.  pp.  ;8  g. 
•SieinmeU:  lAirf..  Vol.  1,  pp.  S7.S8. 

>asaulz:  De  la  Pauion  (in  Jen.  1779.     Quoted  from  Stein  mete,  Vol. 
lP.  ioj. 
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gamble;  a  wriier  familiar  with  the  visitors  at  Mont<  Carlo  say* 
thai  tUe  majority  are  English.'  Hence  we  are  not  surprised  to 
find  that  the  ux  of  dice  in  Kogtand  is  of  great  antiquity,  dat- 
ing from  the  advent  of  the  Saxons,  Danes,  and  Romans.''  Or- 
dericus  Vitalis  (1075-1143)  tells  us  "that  clerg>-men  and 
bishops  are  foud  of  dice  playing,"  and  John,  of  Salisbury 
(iltoiiSz)  calls  it  the  damnable  art.  An  edict  of  1 1 90  shows 
that  gambling  was  common  among  the  lower  classes;  also  in 
the  13th  and  i4tb  centuries  we  have  evidence  of  its  preva- 
lence.' Cotton  in  his  "  Complete  Gamtiler"  gives  a  vivid  de- 
scription of  the  practice  in  the  time  of  Elizabeth.  And  Lucas 
in  his  ■•  Lives  of  Notorious  Gamblers."  gives  proof  that  high 
play  was  common  in  the  reigns  of  Charles  II.  James  II.  Wil- 
liam lit  and  QuccD  Anne.*  Legislation  against  card  playing 
was  made  in  the  reign  of  Henry  VIII,  prohibiting  the  common 
people  from  playing  except  al  Christmas.*  A  book  cnlilled 
*'  The  Nicker  Nicked,  or  the  Cheats  of  Gaming  Discovered  '" 
(1619),  furnishes  a  good  account  of  the  gambling  house  of  that 
period.  The  author  says:  "Most  gamesters  begin  at  small 
^me;  and,  by  degrees,  if  their  money  or  estates  hold  oat,  thej* 
rise  to  great  sums;  some  have  played  first  of  all  their  money, 
then  their  rings,  coach  and  horses,  even  their  wearing  clotlws 
and  perukes;  and  then  such  a  farm;  and,  at  last,  perhaps,  a 
lordship.-" 

In  the  reign  of  Queen  Anue  ihe  evil  seems  to  have  increased, 
especially  among  the  women.  Ward  in  a  Satire,  -^Adam  and 
Evt  Stript  of  their  Furbebws  "  (1705).  has  an  article  on  the 
gambling  lady  of  that  period — entitled — "  Bad  Lack  to  Him 
who  hos  Her;  or  the  Gaming  Lady."  Steele  devoted  No.  120 
of  the  "Guardian"  (July  29.  1713.)  to  female  gaiuhling.  in 
which  he  poinu  out  the  ruinous  effecu  attendant  on  the  indul- 
gence of  it  amongst  ladies.  "Nothing."  he  says,  "so  quickly 
wears  out  a  fine  face  as  the  Vigils  and  cutting  Passions  of  the 
card  table.  Hollow  eyes,  haggard  looks,  and  pale  complexions, 
thcNc  arc  the  natural  indications  of  a  female  gamester."  He 
speaks  of  the  danger  to  the  moral  nature  and  purity  of  a 
wnmnn  vbo  has  lo&t  heavily.  "She  has  then  only  ber  person 
4."  Pope.  al.4o,  in  his  Rape  of  the  Lock  (Canto  III) 
iir<-  M  the  gambling  lady  and  of  the  corrupting  io- 

citr:  Gambling  World,  p.  259- 

/.,  p.  i». 

I  Lnr«»:  "  MrmoirH  o(  the  l.ivM,  Inlrinues  and  Comical 
tbr  most  Fmaious  UBmcstcTs  and  Cclcbratcnl  Stiarpcn 
vl  CliMlcs  II,  James  II,  William  III  and  Qnecn  Antte." 
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ace  that  the  practice  exerts  upon  her.*  In  the  reigii  of 
George  II  the  state  of  affairs  continued  as  in  previous  reigns. 
A  letter  in  the  Gruti  Street  Journal  says.  "  The  cauker  of  gam- 
bling is  surely  eating  into  the  very  heart  of  the  nation." 

Gambling  houses  kept  by  womcu  which  had  long  existed 
and  for  a  period  were  closed,  were  reopened  at  the  end  of  the 
18th  century.*  Gambling  at  this  period  was  the  chief  amii.<;e- 
ment  of  women,  as  well  as  of  men.  Says  Steinmetz:  '"At  social 
gatherings  it  was  vain  to  attempt  cunversation.  The  iulel- 
lectual  was  inhibited  by  the  impulsive.    The  lime  presents  a 

?icture  of  dissolute  manners,  as  well  a.s  fiirious  party  spirit. 
he  most  fashionable  ladies  were  immersed  iti  play.  The  Sab- 
bath was  disreK^fdcd  and  moral  duties  neglected."*  Seymour 
Harcourt  in  his  Gaming  Calendar  (1820)  gives  a  vivid  picture 
of  the  universality  of  the  habit  among  all  classes  in  the  latter 
part  of  the  iSth  century.  Gambling  clubs,  which  later  played 
90  great  a  rfile,  began  now  to  rise  into  prominence.  Two  of 
these,  White's  and  Brook's,  deserve  especial  mention.  "  It  was 
at  White's  Club  that  play  was  carried  on  to  an  extent,  which 
made  ravages  in  large  fortunes,  the  traces  of  which  have  not 
disappeared  at  (be  present  day.  It  was  at  White's  that  Gen- 
eral Scott  won  /'zocooo.  It  was  at  Brook's  that  Charles 
Jfttnes  Fox,  Selw>'n,  Lord  Carlisle,  Lord  Robert  Spencer  and 
other  great  Whigs  won  and  lost  hundreds  of  thousands.  The 
number  of  great  men  who  played  heavily,  the  number  of  for- 
tunes wrecked  at  this  time,  is  almost  incredible."*  The  Duke 
of  Wellington  in  his  early  career  lost  a  large  sum  of  money  at 
play,  and  was  on  the  point  of  selling  his  commission  to  relieve 
himself  from  his  debts  of  honor.*  Duels  and  suicides  caused 
by  gambling  were  common,  a.<;  is  shown  by  the  Annual  Regis- 
ter. 

In  the  early  part  of  the  19th  century  the  passion  had  not 
abated.  A.shton  says:  "The  west  end  of  London  literally 
swarmed  with  gs'nbling  houses."  One  writer  speaks  thus  of 
these  gambling  hells:  "  To  these  places  thieves  resort  and  such 
Other  loose  characters  as  are  lost  to  every  feeling  of  honesty 
and  shame.  A  table  of  ihi.^  nature  in  full  operation  is  a  terrific 
sight;  all  the  bed  passions  appertaining  to  the  vicious  propen- 
fliticB  of  mankind  are  portrayed  in  the  countenances  of  the 
players.  .  ,  .  .  Many  in  their  desperation  strip  them- 
selves on  the  spot  of  their  clothes,  either  to  stake  against 
money  or  to  pledge  to  the  keeper  of  the  table  for  a  trifle  to  re- 

» Anhioii:  ibid.,  pp.  55  fl. 

'Asblon:  ibid,.  i»p-  76  B. 

*Ibid..  Cb.  VI.  Riee  and  Proems  of  Modem  Gambling  in  BngUnd. 

'Alhton:  ibid.,  cf.  Chapter  VI  on  thc«  cIuIib. 

*  Reminiscences:  3rd  kc,  Qaotul  from  Ashtou,  ibid.,  p.  99. 
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new  thttir  play,  and  m&ny  iostances  occur  of  men  going  borne 
half  naktd.  having  lost  thdr  all.'"  Crockford's  Club  was  the 
mo&t  not«(l  of  all  the  gamblinfT  boases  ia  I.oadoa.  It  is  esti- 
mated that  Croctcford  netted  300,000  pounds  in  the  first  tw<^ 
seasons  alone.  Asbton  writes:  "One  may  safely  say  without 
exaggeratiou  ibat  Crockford  won  the  whole  of  the  ready  money 
of  the  tbcu  existing  scucralioa."* 

The  great  gambling  institutioii  of  England  is  that  of  horse- 
racing,  or  the  lurf,  as  it  is  commonly  called.  Every  on«  has  r 
of  the  famons  HnKlisb  Derby.  To-day.  by  means  of  a  system 
of  bookiiiaking.  publislied  in  the  daily  papers,  every  one  is  en- 
abled to  gamble,  and  the  extent  of  the  practice  is  enormous. 
In  the  English  Political  Science  Quarterly  of  Novcmlicr,  1900, 
attention  is  called  to  the  extent  and  evil  of  this  practice  aatf 
an  urgent  plea  made  for  reform.* 

Brief  reference  only  can  be  made  to  the  few  leading  coim- 
tries  remaining.  We  know  that  the  Russians,  Italians,  Span- 
iards and  Japanese  are  all  addicted  to  gambling.  Alphonso  X, 
of  Cnslile.  endeavored  to  prevent  the  practice,  by  founding  in 
1333  the  Cbivalric  Order  of  the  Band,  in  which  it  was  forbid- 
den. A  further  ordinance  wa.s  i.ssiied  by  John  I.  King  of  Cas- 
tile, in  1387,  forbidding  the  subjects  to  play  backgammon  or 
dice.  In  1506  because  of  the  inLser>*  in  Italy,  arising  from  the 
indulgence  of  gambling,  the  Council  of  Ten  forbade  alt  forms 
of  this  play  and  all  ?ia1e  of  dice  and  cards.  This  did  not  eradi- 
cate the  evil.  Toward  the  end  of  the  last  century  gambling 
raged  furiously  at  Venice.  In  1774  the  Graded  Council  ordered 
the  close  of  a  large  public  gambling  bouse  known  as  the  Ri- 
dotto.    To-day  the  State  lottery  in  Italy  i.s  still  in  existence,* 

The  Uniteti  States  has  not  been  excelled  by  the  countries  of 
Europe  and  Asia  in  their  proncness  to  this  form  of  play.  Steio' 
melz  sayA:    '*Itis  not  surprising,  that  a  people  so  intensely' 
speculative,  excitable  and  eager  as  the  Americans,  should  be 
desperately  addicted  to  gambling.     Indeed,  the  spirit  of  gam- 
bling has  incessantly  pervaded  all  their  operations,  political, 
commercial,  and  social."     Wc  cannot  go  into  the  history  bere.  j 
but  all  know  well  the  struggle^  our  large  cities  have  bad  and  are  j 
atillh."  iippress  this  practice.  Nor  is  it  confined  to  large] 

cities.  :5Stve  guuibliug  among  the  miners  and  lumber* 

Qi.  ^^ell  known;  the  notoriety  of  Saratoga  u  a 


.V,  .'(I  Crockford's  Club, 
m  bistofj-  ol  tfae  t^tigliKh  tnrf  it  referred  t»j 
<  sifl  tliMt  of  Runsc  «t  Noir,  Gumbljiig  WorM. 
1,    The  reader  who  is  iin«rt;«tctl  «-ill  find 
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it  g:«mbling  resort  a  few  years  back  is  still  fresh  in  our 
memories.  A  collection  of  stories  by  Mr.  LillardwiU  give  the 
reader  aii  iuside  view  of  some  aspects  of  tbe  gambliug  carried 
on  in  the  United  States-*  Mr.  Lillurd  informs  the  writer  that  lie 
bas  gambled  and  seen  gnmbliDg  in  every  State  in  tbe  Vtiion, 
and  that  the  stories  which  he  gives  are  very  fair  examples  of 
many  of  hi«  owu  experiences. 

The  history  of  lotteries  and  au  account  of  the  t6Ie  they  have 
played  in  society  is  a  subject  too  extensive  to  be  inorc  than 
touched  upon,'  The  lottery  existed  in  ancient  Rome  and  has 
flourished  continuously  autil  comparatively  recent  times.  State 
lotteries  have  existed  from  the  15th  century,  aud  have  been,  in 
tnany  countrie.4,  one  of  thechief  sources  of  revenue.  As  an  illus- 
tration of  this,  the  following  fads,  of  the  part  lotteries  played  in 
ourowu  counlrj'.are  instnictive.  MacMaster  tells  us  that  in  1790 
cash  had  bccomcsoscarce  that  it  was  impossible  to  obtain  money 
to  pay  the  cost  of  local  governments  or  tn  carry  on  works  of 
public  improvement,  and  that  in  consequence  recourse  wa.s 
had  to  lotteries.  "  In  a  short  time  there  was  a  wheel  in  every 
town  large  enough  to  boast  of  a  court  bouse  or  a  jail.  Wher* 
crer  a  clumsy  bridge  was  to  be  thrown  across  a  stream,  a  pub- 
lic building  enlarged,  a  scboolhouse  built,  a  street  paved,  a 
road  repaired,  a  nianulacluriug  company  to  be  aided,  a  church 
assisted,  or  a  college  treasury  replenished,  a  lottery  bill  was 
paased  by  the  legislature,  a  wheel  procured,  a  notice  put  in  the 
papers,  and  often  iti  a  few  weeks  the  money  was  raised. 

It  was  the  money  collected  from  the  sale  of  lottery  tickets 
tliat  Uassachusetts  encouraged  cotton  spinning,  and  paid  the 
salaries  of  many  of  her  officers,  that  the  city  hall  was  enlarged 
in  New  York,  that  the  court  house  was  built  at  Elizabeth,  that 
tbe  library  was  increased  at  Harvard,  that  many  of  the  most 
pretentious  buildings  were  put  up  at  the  Federal  City.  The 
custom,  indeed,  continued  for  several  years,  aud  the  State 
wheel  becnme  an  regular  an  item  !□  the  papers  as  the  ships 
news  or  prices  current. '  '* 

The  following  is  a  li.st  of  some  of  the  lotteries  and  tlieir  pur- 
poses, collected  at  random  by  MacMaster  from  the  newspapers 
uir  the  year  1788-9:  West  River  Bridge  Lottery.  Brattlebor- 
ough,  Vt.;  Furnace   Lottery,  Fair  Haven  lion  Works,  Vt.; 


■  Poker  Stones.  cditc4  b^  J.  P.  B.  Ullard.  Prancb  P.  Harper,  pub- 
liaber,  IJ  £*«t  i6tli  Suect,  New  York. 

'Tlie  rentier  i»  rcferre.1  to  Vol.  I,  Ch.  XIII,  tu  SteinmeU,  To  the 
CaiDhlin^  World,  by  (tuuge  et  Noir,  Ch,  VIII,  (or  excellent  accounU 
of  lottery.  Mbdt  cxccllenc  leferencea  may  be  obtoioed  from  Poott's 
Index. 

*  MKcMoatei:  HiUory  of  the  People  ol  tbe  Cnited  Suica.Vol.  I,  pp. 
S»7-8.  New  York.  1883. 
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Windsor  Coanty  Grammar  School  Lottery.  \'t. :  Mass.  Semi- 
Annual  State  Lottery;  Leicester  Academy  Lottery,  Mass.; 
Hartford  Bank  Lottery,  to  build  a  bank  along  Connecticut 
River  at  Hartford;  Bell  Lottery,  to  procnrc  %  bell  for  the  Ger- 
man Reform  Church  (Maryland);  Petersburgh  Church  Lot- 
tery CVa.);  Alexander  Loltcr>',  to  pave  certain  streets;  Fred- 
ericksburg Academy  Lotter>'  (Va.);  Lottery  to  enable  the 
Hebrews  to  pay  the  debt  on  their  syaagogne  (Penc);  Lottery 
to  build  a  city  hall  at  Philadclphin;  New  York  City  Lottery  to 
enlarge  the  city  hall  for  the  use  of  Congress. 

Tbc  result  of  this  was  very  injurious  to  industry  and  busi- 
ness, as  n  general  rage  for  speculation  arose  among  all  classes. 
MacMaster  says:  "  Farmers  and  artisans,  tradeRinen  and  mer- 
chants were  neglecting  their  businesses  to  watch  the  drawings 
of  inniimeiablc  wheels. ■■'  In  1S17  lolteries  still  existed.  "The 
lotteries  were  almost  a.t  bad  as  the  dramshops  and  tippliug- 
houses.  The  depression  and  excileuieni.  that  so  invariably 
followed  the  drawing,  diverted  the  laborer  from  hi."?  work, 
weakened  bis  moral  tone,  consumed  his  earnings,  and  soon 
brought  him  to  pauperism."' 

To  realiie  the  extent  of  gambling  in  Earope  at  the  present 
time  a  few  facts  about  the  expenditure  of  the  greatest  of  mod- 
ern gambling  resorts.  Monte  Carlo,  are  instructive.*  The  ex- 
penditure of  the  Casino  runs  into  gigantic  hgures;  for  police 
and  courts  the  administration  pays  per  annum  /^ao.ooo;  for 
roads  jC^.ooo;  for  lighting  nnd  water  ^19,000;  for  clergy  and 
schools  j^9,ooo;  for  maintenance  of  the  Casino,  including  sal- 
aries, management,  gardens.  lighting,  heating,  etc.,  ji^Soo.ooo; 
for  charity  ^6,ooo;  for  carnivals  and  prizes  ;£ii,ooo;  for  print- 
ing jC^.ooo;  for  agents,  pensioners,  etc.,  ;£9.ooo;  for  the  viati- 
cum ^12.000;  for  the  reptile  press  ^25,000;  for  theater  and 
orchestra  ^40,000;  an  expenditure  of  upwards  of  j^i.ooo.ooot 
And  yet  the  shareholders  received  in  1897  dividends  to  amount 
of  ^570,000.  During  1891  the  total  revenue  from  the  tables 
was  a  little  over  23,000,000  francs.  The  dividends  paid  aver- 
age about  38  per  cent. 

In  closing  this  brief  historical  sketch  the  writer  gives  the 
folluwiuK  list  ofiMnaMof  note  who  have  been  especially  ad- 
dictedU^ml^^HHU^  the  great  painter,  Voiture,  Mod- 
tago^^^^^^^^^^Htorly  life,  Cardan.  Lords  Halifax, 
^ -"•^^^^^^^^^^^fcd  Carlisle.  Setwyo.ChaTles  James 


et  Heir's  elkkpt«r  on  Hgate 

_  nnmctx'a  cbapter  on  GKmMioa 
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'ilberforce,  Pittj  Sir  Philip  Frgncis,  Horace  Walpole, 
Marie  Antoinette,  Nell  Gwynne.  Webster  and  Clay,  according 
to  LillarcJ.  were  both  great  polcer  players. 

Anthropological.  The  passion  for  gambling  is  nowhere  so 
stroug^  as  among  savage  and  barbarou:;  races.  The  Ameri- 
can Indians  are  the  most  desperate  and  reckless  gamblers  in 
the  world.  Some  of  them  will  not  oniy  lose  all  their  posses- 
sions, but  also  will  stake  their  wives  and  children  and  even 
their  own  libc'rty.  The  practice  is  thus  a  canse  of  much  dis- 
tress and  poverty'  in  their  families.  Property  changes  hands 
with  the  greatest  rapidity,  a  single  throw  at  dice  or  a  heal  in  a 
horse-race,  often  doubling  the  player's  forture  or  sending  him 
forth  an  impoverished  adventurer.^  Among  the  Nahua  na- 
tions the  great  national  game  is  one  played  with  a  ball — the 
end  being  to  throw  the  ball  through  a  small  opening — a  feat 
seldom  done  except  by  chance.  The  sncces-sful  player,  Ban- 
croft tells  us,  was  made  as  ranch  of,  as  the  winner  at  the 
Olympian  games.  All  classes  gambled  heavily  on  the  issue. 
Among  the  Hurons  the  chief  game  is  that  of  the  dish  (jeu  du 
plat),'  "Large  parlies  assemble  to  play  this,  during  which 
the  people  not  only  lose  their  rest,  but  in  some  measure  their 
reason.  The  players  apjiear  like  people  possessed,  and  the 
spectators  are  uot  more  calm.  They  all  make  a  thousaud  con- 
tortions, talk  to  the  bones,  load  the  spirits  of  the  adverse  party 
with  imprecations,  and  the  whole  village  echoes  with  howl- 
ing." The  game  is  in  great  repute  as  a  medicine,  the  gam- 
bling parties  often  being  ordered  by  the  physician.  The  people 
all  convene  in  a  hnt,  the  sick  being  brought  in  on  mats.* 
Among  the  Iroquois  whole  townships,  and  even  whole  tribes, 
play  ngain.st  each  other.  The  assemblage  would  last  some- 
times eight  days,  meeting  every  day,  every  inhabitant  of 
each  township  tossing  the  dice  once.* 

The  Senecas  had  a  popular  belief  tliat  a  certain  gambling 
game  would  be  enjoyed  by  them  in  the  future  life  of  the  Great 
Spirit — which  was  an  extravagant  way  of  expresang  their  ad- 

>  Bancroft:  Rftc«*Bd  Peoples,  Vol.  I,  pp.  1:3-114;  taj,  tiy,  144;  353; 
yi'<  5^7'  ^/-  "'■'^  *  pap«r  by  Stiinrt  Culitt,  CheiS  and  Plsjiog  Cards. 
SmithtonUn  Report,  1896.  pp.  665-943. 

•Stevens  in  Pac.  R.  R.  Rep.,  Vol.  X,  pp.  404,  412.  C/.  B«neioft,VoI. 
1.  p.  38i,  footnote. 

'B«ncro(t.  H.  pp.  299-1:01. 

*P.  de  CharlcToix:  Jouranl  d'un  Voyaiiedatis  I'Amerlque.  Septrloa- 
nalc.  Peris,  1744.  III.  p-  357.  Qnotcil  by  Stuart  Cnlin.  "  Cb»n  and 
Ptaying  Cauls."  SmiLbsoHlan  lual.  Rep.,  1S96.  pp.  721-2.  Brcticuf: 
Relation*  dc  Jesaitcs,  Relation  ilu  I'voncc,  i6j6,  Quebec,  iSjS.  p.  113. 
Quoted  from  Staart  Culio,  ihid.,  p.  71Z. 

*llorgaa:  I.M.gne  of  the  Iroqtioi«,  Roche«tef,  N.  V.,  i8ji.  QnotMi 
l>y  CttUs,  ibid.,  p.  796. 
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miraliou  for  it.  Among  ihc  ZunU  '  kicked  stick  '  (Ti-kwa-we) 
is  the  great  n&tional  game,  and  is  indulged  in  from  boys  of  five 
to  men  of  forty.  Evcr>'  one.  man,  tvoman,  and  child,  takes 
sides  and  gambles  on  tlie  i.ssue.'  In  many  tribes  women  are  as 
much  addicted  to  tbis  practice  as  men,  and  among  some  tliere 
arc  gamts  peculiar  to  the  women  alone.'' 

Gambling  is  the  chief  recreation  of  the  Malays  of  Sumatra, 
all  classes  indulging  cKtcn^ivcly  in  play.  They  risk  high  stakes 
on  their  !tUcceM>:  in  some  instances  a  father  will  stake  his  wife 
or  children;  or  a  son,  his  mother  and  sisters,*  The  Battas  ere 
also  passionate  gamblers.  ' '  They  do  not  hesitate  to  risk  all 
they  possess,  and  often  stake  their  own  person,  aixl  if  niuble 
to  pay  are  sold  as  slaves.*  The  Javanese,'  Balinese.*  Sulns,' 
Bugis."  arc  all  addicted  to  the  practice.  The  ancient  Mut* 
satns  were  inveterate  gamblers,  the  gambling  crowd  beiofif 
called  together  hy  the  sound  of  the  dium.'  So  also  the  Pala- 
gooians  are  much  dcvutcd  to  gambling,  the  women  as  well  bA' 
the  men  risking  their  valuables.'"  Among  the  Usbegs,  a  no- 
madic people  of  Central  Asi»,  the  favorite  game  is  the  Ashik 
{ahitk — ankles  bones  of  sheep)  "played  in  the  manner  of  Huro- 
pean  dice,  and  with  a  degree  of  passionate  excitement  of  which 
one  can  form  no  idea.""  So  we  6nd  mention  of  gambling  all 
over  the  xvorld — among  the  MelanetiatiK,  Malayans,  Alaskans, 
Koreans,  Hawaiians,  African  Negroes,  in  Brazil  and  in  all  the 
Latin  Republics;  amongst  the  natives  of  South  America, 
amongst  the  natives  of  the  Isle  of  Man,  and  even  amongst  the 
Icelanders. 

The  extremes,  to  which  the  gambler  in  his  passion  is  led, 
are  almost  iuciedible.  "  It  is  wcU  known  that  they  have  eaten 
up  cards,  crushed  the  dice,  broken  the  tables,  damaged  the 
famiture.  only  to  end  in  Dghts  with  each  other.*'"  We  have 
record  of  a  man  who,  enraged  at  play,  jammed  a  billiard  ball 
Into  his  mouth,  where  it  stuck  last  until  removed  by  a  sur- 
geon." of  one  who,  having  put  a  candle  into  his  mouth,  chewed 


»J.  G.  Owens:  Pop.  Sci,  Monthly,  XXXIX,  pp.  39.50, 

*CnIiii:  ibid.,  751-4;  Bftucroft.  tbid.,  I,  p,  244.  Col.  R.  S,  Dodge, 
thirty-tbrce  jenrs  atnonjt  our  wiltl  ludiaas,  pp.  3I5-333. 

'  A.  Fcatbvruiau:  Socul  llittoiy  of  tbc  Race*  of  Uankiad,  Second 
Divisiou,  l,on<lon,  t^-  p-  y>3. 

'A.  Feathenuan;  ibtd.,  Second  DlTision.  UcJao-MetanesUns,  |i.j35. 

'A,  Featberman:  ibid.,  p.  j83. 

*  A.  Fentherman:  tbid.,  p.  404- 

'A.  Feaibcrmftti:  ibid.,  p.  416. 

*A.  Fcatberuiati:  (^11^..  p.  44S. 

*A.  Fcntbermnn:  ibid.,  Ttiiril  Dtviaioa,  1890,  p.  16. 

'"A.  Featbcrman:  ibid.,  Tbird  DWinioa,  p.  4^' 

"  ArmiDiu*  Viinb^rjr;  Sketches  of  CcaUal  Aha,  t^ndoa,  1868,  p.  110. 

"  SleiuiacU;  ibid..  II,  p.  50  £E. 

"Steinmetz:  ibid.,  II,  p.  53. 
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and  swallowed  it;*  of  a  mad  player  at  Naples,  who  bit  the  table 
tvith  such  violence  that  his  teeth  went  deep  iuto  the  wood,  aud 
tvbo  thus  renuuned,  nailed  as  it  were,  until  he  expired.''  Stcio- 
metz*  gives  cases  where  loss  at  play  resulted  iu  stupefactioit — 
some  players  neither  knowing  what  they  did  or  what  they 
laid;  of  a  caae  of  a  tnaa  who  cut  off  all  the  Beshy  part  of  oncof 
bis  cars  lo  obtain  money  to  play;  two  cases  of  men  who.  hav- 
ing tossed  for  each  other's  money,  tossed  to  see  which  ooe 
srould  hang  the  other,  the  loser  actually  submittiug  to  be 
hanged.*  Jeau  Barbeyrac  cites  a  case  of  a  man,  who  having 
g&mbled  all  his  life,  made  in  bUwQl  an  injunction  that  his 
skin  and  membraaes  be  used  to  cover  a  table,  a  dice  box  and 
draught  board,  and  that  dice  be  made  out  of  his  bones.*  Arch- 
deacon Bruges  mentions  a  similar  case.  There  are  a  number 
of  examples  of  men  who  have  staked  their  wives.*  Parcbasus 
Justus,  who  wrote  a  book  to  cure  hitn&elf  of  the  habit,  tells  of 
people  who  staked  their  teeth  and  eyebrows.  Hyde  found  some 
Chinamen  who  staked  the  fingers  of  their  hands;  Schouteu. — 
of  Cbinaiucu  who  staked  the  hairs  of  their  heads.'  A  gambler 
has  told  the  writer  he  has  seen  a  man  shot  in  a  game  of  poker, 
d  thrown  into  a  corner,  while  the  rest  continued  the  play. 
Col,  Mcllt-ah  was  asked  what  were  his  feelings  when  he  cn- 
the  battle  of  Vermeira.  "  Precisely  the  same."  he  replied, 
*  as  those  I  used  to  feel  when  laying  a  tremendous  slake  at 
aco.'"  Hon.  Geu.  Fitzpatrick  once  said:  "  If  I  could  coin 
,y  heart  and  drop  my  blood  into  drachms,  I  would  do  it  to 
ay.  though  by  this  time  1  should  probably  have  neither  heart 
r  blood  IcfL"'  It  is  not  an  uncommon  thing  for  ruined  gam- 
rs  to  go  and  sit  up  night  after  night  watching  the  play  of 
ers.  Voltaire  cites  a  case  of  an  old  woman,  ruined  by 
bling.  who  offered  to  make  soup  gratis  for  the  players  pro- 
ided  she  might  look  on  the  game.'^  Cotton  iu  liis  ' '  Compleat 
amestcr  "  writes  of  the  passion  as  follows:  "  Gaming  is  an 
banting  witchery,  gotten  between  idleness  and  vice;  an 
bcbtng  disease,  that  makes  some  scratch  the  head,  whilst 
nhers,  as  if  bitten  by  a  Tarantula,  are  laughing  themselves  to 
leatb;  or,  lastly  it  is  a  paralytic  distemper,  which  seizing  the 


>  Dnuvlx:  De  la  Passion  dn  Jeu.  C/.  St*inineU,  i*iV,,  II,  p.  54. 
•Giuette  de  0«ux  Poiut,  Au  26,  Kovembre,  1773.  Quoted  from  Stein- 
•clx.  i6id..  Vol.  11.  p.  5^. 

■^•yairf..  II.  p.  S4fl- 

'Annual  ReKlster.  1811. 

'Traill  du  Jca,  Tom.  IT,  p.  338-9. 

■Bkrbc^rw:;  Hid..  Tom.  II,  yix  B. 

'B«rt>eyrac;  idid.,  Tom.  II.  p.  345' 

'Praxcr.  16,  p.  16,  Article,  Anatomy  of  Gaming. 

*SteintneU:  itid.,  1,  p.  yott. 

"St«iDraett:  i&i'd.,  I,  p.  66. 
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•rm,  tbe  msn  caonot  cbusc  but  slialce  the  elbow.  It  hsth  this 
ill  property  Qbo\*e  uU  otlier  vices,  tfaat  it  renders  a  man  incapa- 
ble of  proisecuting  any  serious  action,  and  makes  him  always 
unsatia&ed  with  his  own  condition;  be  is  either  lifted  to  tbe  top 
of  mad  joy  with  success,  or  plunged  to  the  bottom  of  despair 
by  misrurtuue ;  always  in  extremes,  always  in  a  storm;  this 
miuute  the  gamester's  couuteuance  is  so  serene  and  calm  that 
one  would  think  that  nothing  could  disturb  it.  and  the  next 
minute  so  stormy  and  tempestwous  that  it  threatens  distniclion 
to  itself  and  others;  and,  as  he  is  transported  S5  he  wins,  so 
losing,  is  he  tost  upon  the  billows  of  a  high  swelling  passion, 
till  he  hath  lost  sight  of  both  sense  and  reason.'  La  Placette* 
says;  "In  order  to  conctiw  clearly  the  stale  in" which  the 
90ul  of  the  gambler  finds  itself,  it  is  not  sufficient  simply  to 
represent  a  sea  always  agitated;  it  is  necessary  to  imagine  that 
these  agitations  conie  from  five  or  six  opposite  vents,  which 
rule,  each  in  its  own  course  in  such  a  way.  that  there  is  not 
one  of  them,  which  has  not  the  advantage  maity  times  iti  tbe 
quarter  of  an  hour."  Barbeyrac  writes:  "t  do  not  know  if 
tiiere  is  any  other  passion  which  allows  less  of  repose  and  which 
one  has  so  much  difficulty  in  reducing,"  He  cites  anger  as  a 
passion  of  excessive  violence,  yet  one  which  does  not  endure 
long  in  intensity;  likewise  ambition,  and  love.  Each  of  these 
has  its  moments  of  cessation  and  decrease  in  intensity.  "  But 
the  pas.iion  of  gambling  gives  no  time  for  breathing;  it  is  an 
enemy  which  gives  neither  quarter  nor  truce;  it  is  apersecutor. 
furious  and  indefatigable.  The  more  one  plays  the  more  one 
wishes  to  play;  one  never  leaves  it,  and  with  difficulty,  one  re- 
solves to  leave  off  a  Hitle  while  from  dice  and  cards  to  satisfy 
the  needs  of  nature;  all  the  time  he  is  not  playing,  the  time 
seems  to  him  lost;  he  is  tired  (ennai).  When  he  docs  any- 
thing else;  it  seems  that  gambling  had  acquired  the  right  to 

occup>-  all  his  thoughts Old  age  far  from  dimia- 

ishing  the  ardor  of  this  passion  only  results  in  re-enforcing 
it."*  Steinmetz  writes:  "The  gamester  lives  only  for  the  sen- 
sation of  gaming.  Menage  tell.'i  us  of  a  gamester  who  ucvts 
saw  any  other  luminary  on  the  hori/on  but  the  moon.  St. 
Evremond  says:  'All  the  rays  of  the  gambler's  existence 
terminate  in  play,-  it  is  on  this  that  the  center  of  his  existence 
depends.  He  enjoys  not  an  hour  of  calm  serenity,  linriog 
tbe  day  he  longs  for  night,  and  during  the  night  he  dreads  tbe 
retamof  day.'"' 

>  Cotton:  Complcat  Gnnivster  ( 1674).  Qaoted  from  Ashtoa,  I'Mrf.,  pp. 

•  Traill  do  Jenx  de  HaMinl.  Ch.  VIT.  p.  235  (or  Ch.  IX.  p.  91  •eeooil 
Ed.)  from  Jc»n  B»rbcvr«c,  Tom.  11,  p.  J36. 
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Section  2.  In  order  to  obtain  data  in  regard  to  the  tendency 
to  ran  risks  in  every  day  life  the  following  syllabus  was  drcu- 
Utcd: 

.  TOPICAL  SYLLABUS. 

P  Psychology  of  UNCERTArurv. 

I.  Are  there  times  when  ^ou  i1e«ire  to  risk  something,  takechaacM 
— lu&teriallj,  socially,  Bpintn&lly;  have  an  iuipnlse  to  act  in  total 
ittnorance  of  conicquencea?  Stale  frequeucy  and  slreugtliof  sucb  iin- 
poHcM.  Dcacribc  any  case  in  ;your  li(e  when  you  bsvc  to  actril.  State 
jour  fccliugs  wbeu  yoii  had  Kivcn  in  to  the  impulse.  If  resnll  was 
good,  how  affected?  Httail.how?  Effect  on  future  acts  ?  lu  lakiug 
riak>  bavc^-c»  been  more  successful  or  uusuccctifal  as  a  rule? 

II.  Givctiiiy  caac  where  of  two  or  more  possible  liiiesof  nction  yaa 
have  chosen  one  off  hsnil  an'l  triiBC<;d  to  chancr,  e.  g.,  in  rieciding  oa 
ft  school  or  college,  prof«s«ioti,  how  (o  spend  vacation,  or  any  decision 
of  major  ot  minor  luipurt  in  which  yuu  were  uctuated  more  by  Impulse 
than  from  Oata.  State  your  feelings  after  the  decision,  t.  g.,  satisfied 
or  dissatit&ed,  worry  or  relief,  deter miaatiou  to  act  decicased  or  iti- 
creaseil.  Give  any  instance  In  your  life  where  such  su  Impulse  to  act 
Bknd  trust  to  chance  has  interfered  with  thinking  out.  or  working  ont, 
to  its  end,  some  uuccnaiu  tuatlcr.  Do  sucb  impulses  influence  you  to 
decide  or  act  before  looking  at  the  uiattci  froui  all  sides?  Do  you  cvec 
come  to  a  decision  by  to»siog  up  a  coin  ? 

III.  Describe  your  habits  of  action  in  little  affairt  such  as  going 
otJt  -.vithont  rnblwrs,  coat  or  nmbrella,  sitting  in  draughts,  taking 
ehances  of  its  not  raining  or  your  not  catching  cold.  Describe  a  case  ol 
person  who  acts  thus  habitually — saying  "Oh  I  'U  be  all  right."  Give 
case  of  opposite  type  who  runs  no  risks,  wants  insurance  and  security 
in  everything. 

IV.  Do  you  like  to  know  (ai  ahead  what  you  are  going  to  do  or 
what  is  goioK  to  happen  ^  Do  yon  make  certain  definite  arrangement* 
very  far  abentl,  e.g.,  as  to  bow  spend  vacation,  etc.?  Is  desire  to  be  un- 
certain dciwudeol  on  whether  you  feel  clicerlttl  rtU'i  hopeful,  or  des- 
pondent melancholy?  If  so,  which  ?  Nsiue  any  thm^n  run  would 
prefer  to  be  certain  about.  Some — uncertain.  How  about  future  state 
after  thi>  life?     In  this  life? 

V.  Do  you  erer  bsve  idea  of  putting  aside  a  certain  portion  of  yonr 
Income  to  devote  to  speculation  ?  Describe  any  case  iu  your  own  ex- 
perience or  in  that  of  another  speculating.  Did  stick  to  limit  >et  ?  Wia 
or  lose  ?  Bdcct  in  either  cose  on  couducl.  r.  g.,  general  bearing  toward 
fellows,  future  speculation.  If  lost  was  he  uncousolablc,  Indulging  In 
■elf  pity? 

VI.  (a)  Give  a  case  of  person — coatinoally  and  by  oature  Incky. 
One  of  person  who  imagines  himself  lucky.  Cases  of  opposite.  Are 
TON  as  a  mle  lucky  ? 

fb)  Aretheredays  when  yougetupin  themorningand  feel:  To.<lay 
1  will  be  lucky?  How  are  iictions  affected,  ^.  ^,,  act  bolder,  moTO 
likely  to  venture  ?  Give  a  specific  case— your  general  state  of  feeling, 
any  prevloni  events  acting  as  a  cause,  etc. 

(c;  Give  any  instance  in  which  winning  at  a  game  of  chance,  being 
■occesaful  after  having  run  u  risk,  cncouidged  you  in  your  cscrtions 
or  led  you  to  undertake  what  you  lacked  conlidcucc  tor  previously.  If 
jou  do  not  remember  any  case,  state  feelings  in  general  following  the 
success  of  an  uncertain  undertaking. 

(d)  Comment  on  your  feelings  of  safety  when  going  on  cars  or  water, 
mnning  risks  of  any  kind.  Do  you  dislike  being  cautioned  to  be  care* 
rinl?     What  la  the  effect  of  such  caution  ? 
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VII.  (a)  In  hearing  nlwnt  "  breaking  bank  st  Mont«  Carlo  "  or  of 
•ome  louerj-  did  you  ever  haTC  the  thongbt  come — "  I  believe  I  woold 
be  the  owe  to  break  the  bank  or  win  tic  prize?"  Comment  on  jont 
feelings  bcrc.  I»  there  a  Iciiilcney.  jrou  have  to  guard  against,  to  Ten- 
tuie  on  lottery  Bchcmcs  and  the  like  ?  Elnre  jon  ercr  fcftmbletl  in  an; 
form  wha-teyer  or  even  mode  belicre  yoo  were  f^mblinjc? 

(b)  Do  you  ever  bare  itlca  that  aotoe  day  things  arc  coming  your 
if«y,  aometbing  going  to  turn  up?    Comment. 

In  all  443  retdnu  vere  received.     Or  these  70  were  males; 
140  females:  in  33  cases  the  sex  was  not  given.     The  answen 
fall  within  three  gronps.     (i)   A  group  in  which  the  subjects 
have  frequent  and  strong  impulses  to  break  away  from   their 
daily  routine  and  enter  on  some  venturesome  undertaking.     la 
this  group  is  found  a  fairly  strong  habit  of  risking.    This  com- 
prises about  18.690  of  the  whole  number.  (2)  A  group  in  whictfc- 
subjects  are  extremely  cautious  and  feel  strongly  averse  to  uk 
ing  any  risk.  This  group  comprises  12%.  (3)  A  group  wberei 
there  is  exhibited  no  marked  inclination  ordisinclination  to 
risks:  in  this  group  the  subjects  often  enter  upon  risky  under 
takings  with  a  certain  degree  of  enjoyment,  but  are  as  apt  no 
to  take  the  venture  as  to  take  it.     In  suisil  affairs  they  are  do 
over  cautious,  but  in  large  ones,  where  i:iuch  is  to  be  tost  o: 
won,  they  hesitate  to  venture;  and  unlcs.s  the  object  to 
gained  is  s^omething  greatly  desired  they  chnose  not  to  run  th 
risk.     This  group  comprises  69.4%  of  the  whole.    There  wi 
338  cases  cited,  or  nearly  $Sfc  of  subjects  who  fireqaently  tool^ 
risks  in  small  affairs,  as  going  without  rubbers,  etc.    There  ar» 
IIS  cases,  or  28%.  where  caution  was  exhibited  in  these  smaLf 
affairs.     In  the  remaining  34^  taking  risks  or  exercising  can 
tion  depended  on  the  mood.     In  334  cases  caution  from  som*- 
other  person  was  much  di.sliked.     In  52  cases  no  dislike 
being  caiitioiifd  was  felt.     In  64  cases  being  cautioned  mad 
more  reckless,  and  in  29  cases  the  subjects  did  the  thing  the 
were  cautioned  against.     In  75  case.s  subjects  are  influenced 
be  more  cautious  because  of  failure  in  their  previous  risks. 
9!  cases  subjects  are  influenced  to  be  more  veniurcsorac 
cause  of  success  in  previous  risks,  and  in  24  cases  subjects 
when  successful  are  inclined  to  be  more  cautious  becauseof  t^    ^^ 
worry,  fear  and  strain.     There  were  i2t   cases  where  subje^^* 
decided  affairs  off  hand,  that  is  they  tru-Sted  to  chance  ral"^ 
than  reasoning  over  the  matter  in  all  its  a.spects.     Thcte  '^e/w 
1 1 1  cases  where  tossing  a  coin  or  the  like  was  resorted  to  ^^ 
means  of  deciding  5mall  affairs.     There  were  107  cases  of  pgf._ 
sons  who  had  gambled  more  or  less,  and  " " 
son.s  had  made  t>elieve  gamble.     Of 
answered  as  to  whether  they  be' 
ful  or  reverse  in  taking  rislu— 
successful;  53  less. 
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Tlie  following  is  an  enameration  of  some  affairs  decided  off 
band: 

In  ilecidiaK  on  the  adTisabilitf  of  goiog  to  a  certain  pUce  as  na  en- 
tertainment, «tc.,  56  coses;  in  choosing  a  school,  »5  cMes;  in  deciding 
on  tbc  niftnucr  of  flpending  one's  vacktion,  10  c&<ieH;  in  clioosinj;  a  pro* 
feftilon,  S  cases;  ia  Dujring  ■  dress,  6  cates;  in  deciding  on  m  course  of 
itnd;,  4  csseii;  in  choosing  between  two  scbools  totejicb,  3  csua;  tt«g- 
lectiDgbj^  eyes.  3. 

B«low  is  an  caumcratton  of  some  common  risks  takea: 

Entering  «  cla*t  anprcpArcl.  hoping  not  to  be  called,  73  cases;  taV- 
ins  cliHUccti  uc  fairs,  bcttiu^'.  39  cases;  ^uing  to  places  wbtcli  ace  for- 
bidden, Irustinj;  not  to  be  caught,  ig  coses;  entering  on  an  oiating  wbeD 
Weather  threatens,  rain  or  storm.  19  cases;  breaking  rules  of  school, 
17  caMC  tofiitiiig  petinyoT  drawing  lots  to  decide  who  will  ptrform 
■orae  obnoviouB  laslc,  15  cases;  skating  on  thin  ice,  to;  talciug  risks  on 
water,  10;  in  playing  cards.  10;  in  liicycle  riding.  10:  in  buying  arti- 
cles. 10;  wearing  tbin  dresses  in  winter,  7;  running  in  front  o(  trolley 
car  or  wagon,  6;  risking  bciug  laic  cocatcli  a  train.  6;  crossing  dangerous 
bridges.  4:  going  out  ill  a  bad  storu).  4:  sinakin^.  trusting  thai  they 
woald  oot  be  tletecled,  y,  ^oing  ont  with  a  severe  cold,  3;  take  risk  oi 
being  met  at  train,  y,  driving  a  (lActious  horse,  a;  going  out  when  vis- 
itors were  expected,  risk  gettiug  back,  a;  taking  borse  when  did  not 
know  whether  it  watt  needed,  3;  rnnning  the  risk  of  offending  friends, 
a;  neglecting  bod  eyea,  3;  one  each — kissed  a  friend  who  had  typhoid 
fever;  jumping  from  high  window;  went  on  a  rickety  toboggan  nlide; 
risked  losing  uiuner;  took  risk  of  ticket  beiug  good  on  a  certain  train; 
removed  brace  on  teeth;  climbing  high  trees;  delayed  caking  train  ex- 
pected tn  he  met  on;  took  chance  of  succeeding  in  a  school  other 
teachers  bad  been  failing  in;  rode  a  horse  who  always  tried  to  run 
away;  doing  ilaTitig  things  !ii  gymnasium;  man  who  works  in  Turkish 
bath  goes  out  on  street  late  at  night  with  only  a  towel  about  bis  lotna: 
rode  horse  afiaid  of  cars  along  railroad  track;  driving  faorsc  down  a 
steep  hill  without  any  breeching;  going  out.  risk  soiue  one's  coming 
who  am  desirous  of  seeing;  jumping  Irom  a  fa^t  moving  train;  jutaping 
from  high  trees;  dropping  -from  beams  in  the  bam;  diving  into  water 
from  high  spring  hoard  or  over  over-lianging  trees;  risk  being  late  (or 
recitation;  go  to  see  some  one  at  a  dinlauce,  risk  their  being  iu;  cut- 
ting out  a  drcKv  without  n  pnttFrn,  trusting  it  will  be  right;  going 
away  from  home  und  leaving  babies  with  the  yonngcr  children;  wear- 
ing sister's  clothes;  clJmb  in  dangerous  places;  starting  on  expedi- 
tions with  little  money;  risks  In  business,  trusting  men  know  noth- 
ing about;  crossing  a  high  long  tailrond  bridge;  walking  on  slippery 
logs  across  water;  wear  new  dress  in  rain  to  party;  coasting  ou  m 
dangerous,  forbidden  bill  at  uigbt;  in  case  of  sickness  do  not  send  for 
doctor;  entered  upon  a  normal  course  without  asHurance  o(  assistance; 
•topped  n  rnnawAv  team  hitched  to  a  bindery,  but  had  to  run  in  front 
of  toe  knives;  riding  on  an  engine;  jumping  off  and  on  moving  cars; 
*     Ing  a  wheel. 

arrive  at  some  further  knowledge  io  regard  to  the  ten- 
take  chances,  especially  among  Itoys  aud  girls  about 
>f  adolescence,  the  following  question  was  given: 
two  days  vacation  was  offered  you,  and  suppose  I 
'Ih  two  slips  of  paper  in  luy  hand,  a  loug  slip 
and  said,  '  If  you  draw  tbc  long  slip,  instead 
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of  two  dajrs,  yoa  can  have  thivc,  but  if  yoo  draw  the  short  slip, 
instead  of  two  days,  you  con  have  only  one.  You  are  free  to 
draw  or  oot.  Will  you  diaw  ?"  Ail  questioa  of  the  moral 
right  or  wrong  iu  drawing  was,  as  far  as  possible,  eliminated, 
al50  those  cases  in  which  the  student  preferred  the  short  vaca- 
tion to  the  long  one.  In  all  776  answers  were  received  from 
Mudents,  ranging  from  10  to  22  years  of  age;  boys,  370;  girls, 
406.  Of  these,  176  of  the  boys  answered  yes,  194,  no;  and  183  of 
girl£  answered  yes;  223,  no.  These  figures  tell  little,  but  the 
following  cun'es,  ^onnng  the  answerii  by  ages,  are  of  interest. 
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Though  tbeae  cur\'es  have  little  scientific  validity,  due  to  tfac 

F  "■''^he  miuibers,  yet  they  present  certain  interesting 

•eatures.  The  fact  that  the  boys'  curve  rise*,  bs 

^  those  of  maturity,  we  believe  to  be  in  line  with 

^ical  thesis  of  the  male  being  the  more  icono- 

and  venturesome  element,  while  the  fad, 

le  girls  falls,  is,  on  tlie  other  hand,  in  line 

.  thesis,  that  woman  is  the  con»ervative  and 

It  ia  interesting  to  note  that  the  boys'  curve 

;es  14,  15.  16.  that  period  which  coincides 

ge  of  puberty,  a  period  in  which  we  knov 
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that  feelings  ol  uocertainty,  vague  fears,  etc.,  are  rife.  At  17 
tbe  boys'  carve  tak«$  a  rapid  rise.  So  with  girls  at  the  a.ge3  11, 
12,  and  14,  the  curve  is  low — being  at  14  at  its  lowest  point- 
after  which  it  takes  a  sudden  rise,  being  at  its  highest  point  in 
years  16,  17,  18.  We  know  that  after  the  dawn  of  the  adoies- 
ceut  period  there  is  a  great  rise  in  feelings  of  self-confidence, 
power,  etc.  This  may  account  for  the  curve  being  at  a  high 
point  at  this  time  with  the  girts,  and  al.-io  the  sudden  rise  of 
that  of  the  boys  at  17.  The  girls'  curve  being  high  at  13  may 
be  in  an  appareut  contradiction  to  these  suggestions;  however 
it  may  be  that  these  girls  already  had  past  the  period  of  storm 
and  stress,  incident  ou  the  dawn  of  adolescence. 

Inadequate  as  the  above  data  are  in  point  of  number,  range 
of  age  and  sex,  and  trivial  as  they  appear,  they  nevertheless 
are  of  much  suggestive  value.  The  solution  of  the  problem  of 
why  certain  people  are  inclined  to  run  risks,  why  they  have  so 
strong  a  belief  in  their  tuck,  has  not  a  little  light  thrown  upon 
it  by  considcrinif  these  trivial  circu distances.  We  sec  how 
strongly  they  iiiSueuce  future  actions  and  feelings — a  littte 
success  often  raising  up  a  great  wave  of  confidence,  a  little 
Eftiltire  causing  great  caution  and  fear.  The  feeling  is  far 
out  of  proportion  to  the  stimulus.  The  fact  is  that  we  are 
playing  on  the  two  great  hereditar>' chords — fear  and  faith, 
as  nrRards  personal  safety — each  of  which  in  turn  controls  our 
actions.  It  is  these  slight  circumstances  which  exercise  and 
give  growth  to  these  factors,  and  if  each  man  were  coustitu- 
tioually  inclined,  neither  strongly  towards  the  one  or  the  other, 
the  one  of  these  excised  the  most.  t.  e.,  the  weight  thrown  on 
the  fear  side  or  faith  side,  according  to  failure  or  success,  would 
grow  most  rapidly,  until  by  little  increments  of  success  or  fail- 
ure one  would  find  himself  an  optimist  or  a  pes-simist — with 
strong  belief  that  the  powers  of  the  universe  were  far  or  against 
him.  But  probably  no  two  start  out  with  equal  endowments 
of  the  hereditary'  faith  and  fear  instinctive  tendencies.  The 
whole  matter  seems  to  center  about  these  two  pivots — faith  in 
self — and  distrust  of  self.  On  the  one  side  we  have  the  man 
who  enjoys  taking  risks,  who  says  he  is,  as  a  rule,  successful; 
who  think:.-;  he  is  lucky;  that  something,  some  day,  is  coming- 
his  way;  who  is  careless  in  little  affairs  of  health,  has  strong 
faith  that  he  will  be  admitted  to  heaven,  and  in  general  feels 
he  is  a  "  Gltickskind."  On  the  other,  the  opposite  who  is 
always  cautious,  and  fearful,  who,  even  when  successful  in 
taking  risks,  cares  not  to  take  them  again  because  of  the  worry 
and  strain;  who  is  a  little  uncertain  about  hcavcu,  and  is  in- 
clined to  think  that  he  is  unlucky  and  never  had  an  idea  of 
anything  occurring  in  his  favor. 
The  conditions,  under  which  the  impulse  to  take  risksarises. 
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•re  of  interest,  as  it  seems  to  occur  when  the  aiective  carve  of 
pleasare-pain  is  at  it  highest  or  lowest  poiol — in  a  state  <^ 
extreme  good  feeling  or  bad.  when  either  joyful  or  sorrow- 
ful, when  fatigued;  one  case  when  the  person  felt  she  was 
about  to  fail  in  something.  There  seem  to  he  two  especial 
ends  in  view — one  the  love  of  an  uncertain  state  of  miod  and 
the  charm  ofdangFr.  with  the  resulting  mental  and  bodily  ten- 
sion and  suspense;  the  other  a  semi-unconsctoas  yearning  to- 
ward the  "  Ground"  of  things,  to  get  a  cine  to  my  relation 
thereto — am  I  lucky  or  unlncky?  to  get  a  convictioQ  of  saJety, 
a  play  opoo  the  two  instinctive  factors  of  action  and  paasioo 
— faith,  and  fear. 

Sicfiffn  3.  Psychological  theories  of  the  gambling  impulse 
arc  few  in  number  and  inadequate  in  treatnicnt.  What  little 
the  writer  has  found  is  sutnmed  up  in  the  following.  Steinmett 
gives  these  points:  (i)  A  desire  for  a  stimulus  to  call  forth  the 
naturiil  activity  of  the  mind;  indolence,  vacuity — being  the 
cause.  (2)  I,ove  of  wealth.  (3)  It  intensifies  and  gives  rise 
to  such  feelings  as  vanity,  curiosity,  surprise.'  Another  writer* 
says  thdt  the  passion  is  due  (i)  "  to  avarice — as  promising 
either  a  vast  acceestoa  of  wealth,  or  a  short  road  to  the  posses- 
sion of  it ;"  (3)  to  a  deficiency  in  what  in  physics  ia  called  m. 
stimulus. 

Rtbot,  speaking  of  plays  and  games  id  general,  says:  ' '  Thi*- 
last  item  (gameit  of  chance)  alone  might  prove  a  tempting  oner 
to  a  psychologist.     It  has  a  quasi-passive,  somewhat   blunted 
form  which  Pascal  called  a  diversion  (that  which  turns  aside. 
distracts),  a  way  of  pretending  to  work,  or  filling  up  the  blanlts- 
io  existence,  of  'killing  time.'     It  has  an  active  form,  tfae^ 
gambling  pas-^ion  whose  tragedy  is  as  old  as  humanity.  ai)A_ 
which  is  made  up  of  attraction  toward  the  unknown  and  haz — 
ardous,  of  daring,  emulation,  of  the  desire  for  victory,  thelover- 
of  gain,  and  the  fascination  nf  acquiring  wealth  wholesale,  in~ 
stanlaneously.  without  effort.    These  and  other  elements  sho^r^ 
that  in  play,  as  in  love,  it  is  complexity  which  produces  inten- 
sity."' 

A  writer  in  the  Spectator'  takes  up  arms  against  those  wh^ 
attribute  the  impulse  to  avarice,  (i)  "No  really  avaricious 
person  ever  gambles,  for  the  pain  of  paying  his  losses  over- 
comes both  the  pleasure  of  the  game  and  the  pleasure  derived^ 
from  winning."  (2)  '"  Nor  is  gaming  a  mark  of  inner  effemi- 
nacy, of  a  desire  for  excitement  to  be  gaitKd  without  exer- 
tion."  He  cites  Bismark  and  Coant  Cavour,  men  of  the  greatest- 

'/*«..  Vol.  I,  p.  14. 

*NiinrDcl:  Analom^  of  Gftming,  Frazer's  Mag.,  Vol.  XVI,  pp.  9-14. 
'P>ychology  of  ttic  Emotions,  New  York,  Wfj,  p.  31.  (ootootc. 
•epcctAl^t,  Vol.  I.XVI,  p.  a86,  "  The  CsmbUag  lastiact." 
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iergy — addicted  to  high  play.  (3)  "  Nor  is  the  gambler  at 
heart  a  cheat'*  (4)  "  The  true  temptation  is  the  desire  which 
pnnpts  most  mei)  to  drink  hard, — love  of  excitement,  a  desire 
to  forget  self  and  be  rid  of  the  mouotony  of  the  common  place." 
Apropos  of  the  above  is  the  observation  of  Driibms,  who  says: 
"The  professional  gambler  is  prodigal  and  gcncrons,  espe- 
cially toward  those  in  distress,  and  for  religious  and  moral  pur- 
poses."* 

Prof.  Lazanis's  trealtnent*  contains  the  following  points:  (i) 
The  state  of  tension  (schweben)  is  sought;  avarice  being  en- 
tirely subordinate.  (2)  Hope  and  fear  arc  dominant  states — 
with  especial  cmpha.sis  on  hope.  He  thinks  the  .slate  lottery 
partially  justifiable  because  it  gives  the  poor  people  something 
to  bopc  for.  "  Man  can  live  without  pleasure,  but  not  without 
bope."  (3)  Gambling  satisfies  the  positive  attraction  for  dan- 
ger, present  in  many  men.  (4)  It  satisfies  the  feeling  that  we 
are  lucky;  emphasizes  the  efficacy  of  the  idea  of  Fate  in  over- 
coming the  idea  of  blind  chance;  is  tlie  abandoument  of  reason 
and  giving  oneself  up  to  superstition. 

Mr.  Thomas,  in  a  paper  in  the  American  Journal  of  Socirf- 
ogy,'  gives  some  interesting  points  in  regard  to  the  gam- 
bling instinct.  He  ba»es  the  instinct  primarily  on  what  he  calls 
the  conBict  interest,  which  wilt  be  best  understood  by  quoting 
bis  own  words:  "  There  could  not  have  been  de\'eIoped  an  or- 
ganism, depending  on  offensive  and  defensive  movements  for 
food  and  life,  without  interest  in  what  we  cull  a  dangerous  and 
precarious  situation.  A  type  without  this  interest  would  have 
been  defective  aiul  would  have  dropped  out  in  the  course  of 
development. ' '  That  this  interest  prevails,  heconsiders '  'a  sign  of 
CODlioucd animal  hcaltliand  instinct  in  the  race."  Thomas  also 
l&ys  stress  on  the  desire  to  get  rid  of  roniine, — pointing  out  that 
tlMse  professions  in  which  there  is  an  element  of  work  and  uncer- 
tainty,  are  more  popular  and  more  often  chosen,  as  competitive 
business,  the  stock  market,  the  learned  professions;  and  among 
the  less  intelhgeut — the  callings  of  policemen,  firemen,  detec- 
tives, livery  stablemen ,  barkeepers,  barbers.  He  sumsup:  "Gam- 
bling asa  means  ofkeeping  up  the  conflict  interest,  and  of  secur- 
ing all  the  pleasure-pain  sensations  of  conflict  activity  with  little 
effort  and  no  drudgery;  and,  incidentally  or  habitually,  it  may 
be  a  means  of  securing  money."  He  believes — "the  instinct  is 
bom  in  all  normal  pcrson.s.  It  is  one  cxprcs-sion  of  a  powcrinl 
reflex,  fixed  far  back  in  animal  experience.  The  instinct  is,  in 
itself,  right  and  indispensable,  but  we  discriminate  between  its 
applications."     He  holds  that  the  gambler  by  profession  is 

'The  Crintioal,  Sew  York,  1900,  p.  119. 

'Prof.  U.  Lvsaiua:  Rcice  J«  Spiels,  Uerlio,  1883,  pp.jS-88. 

•Vol,  VI,  pp.  751-763.  The  Okmbling  Ia»tinct,  W.  I.  ThoniM. 
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often  ofs  high  type  of  man — intelligcot,  and  not  degei 
There  is  no  special  gambling  type;  at  worst,  be  is  but  repre- 
seotativc  of  a  class  of  men  who  have  not  been  ' '  weaned 
their  instincts." 

In  the  following  the  writer  attempts  to  analyze  the  facton 
involved.  His  conclusions  arc  based  on  questioning  and  cor- 
respondence with  some  twenty  gamblers,  on  penunal  observa- 
tions in  gambling  resorts,  on  a  large  amount  of  literature,  his- 
torical and  descriptive,  on  an  analysis  of  over  a  hundred  stories 
of  gambling,  written  by  gamblers,'  and  accounts  of  the  lives  ol 
gamblers.' 

The  psychic  attitude  toward  uocertainty — the  state  of  sus- 
pense— is  the  most  natural  starting  point. 

Prof.  Lanarus  says;  "  The  pleasure  iu  all  chance  plays  cou- 
sists  fundamentally  in  suspended  activity;  in  dice,  roulette, 
and  faro,  nothing  of  more  importance  can  be  discovered  tbaa 
the  mental  tensity  because  of  the  question:  '  Will  it  be  seven 
or  eleven;  a  little  or  &  great  number?'  This  *oder  '  (either — 
or)  is  a  mighty  psychological  force,  au  irresistible  attracting 
magnet. "'  We  have  here  curiosity  and  something  added — the 
feeling  of  expectation  in  which,  as  Wundt  says,  we  outrun  the 
impressions  of  the  pre.<icnt  and  anticipate  those  the  future  will 
bring,  nnd  if  the  result  is  postponed  there  arises  strained  ex- 
pectation, in  which  the  muscles  are  held  tensed  like  those  of  a 
runner  awaiting  the  signal  for  the  race,  although  very  possibly 
the  impression  demnnds  no  motor  response  what.'Kwver. 

When  the  stake  is  added  there  arises  ell  the  pleasure  of 
pursuit  with  increase  of  intensity,  for  as  Bain  says:  "An  ele- 
meat  of  uncertainty  increaaes  the  interest  of  pursuit  by  mak- 
ing it  more  exciting;  ....  absolute  cerlaiuty  unduly 
relaxes  the  bodily  and  mental  strain  that  is  needed  for  the 
maximum  of  gratification."*  "  The  purest  form  of  pleasura- 
ble excitement."  says  Sully,  "  is  afforded  by  a  set  of  circum- 
stances which  opens  up  a  number  of  possible  issues  though  we 
have  not  the  knowledge  to  determine  which  is  most  proba- 
ble."* We  have  here  ideal  conditions  for  arousal  and  imagina- 
tion. 

A  case  is  reported  of  a  man  who  for  many  years  was  a  spec- 
tfttOT  at  one  and  the  same  table  without  participating  in  the 

■Cnrtis;  QciMr  Luck;  J.  P.  B.  Ullanl,  Poker  Stories.  New  York, 
1896.  pp.  iji;  CUrcncF  L.  Callen,  Taking  Cbances.  New  York.  1900, 
pp.  j&j. 

» Eapecially  the  '■  Lisea  -  of  Liica«.  IMd. 

*  Reite  do  Spiels,  p.  S9- 

*  Lectures  on  Huiuau  Biid  AnimAl  pByrbol.,  London.  1897,  p.  374. 

*  Emotions  and  Will,  London,  189^,  pp.  330  Q. 
■Sensation  aud  Intuition,  p.  398,  c/.  Bain.  Hid.,  p.  233. 
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play.  A  dispute  arising,  he  w«s  aslced  to  tnake  a  decision,  as 
he  must  know  best  ihe  laws  of  the  game.  He  replied  that  he 
did  not  know  the  game;  that  he  had  only  looked  on  to  ob- 
serve where  the  best  cards  fell.' 

At  any  gambling  table,  where  it  is  permitted,  you  wiU 
observe  spectators  watching  with  strained  attention  to  see 
where  the  wheel  will  stop  or  which  card  will  turn  up.  The 
writer  has  (bund  it  difficult  to  leave  such  a  table  after  stand- 
lag  a  few  minutes  merely  to  observe  what  number  will  win 
next.  In  any  nncertaiu  e\'ent  there  is  the  same  attracting 
force,  and  although  one  may  have  no  interest  in  either  side, 
there  Is  alwnys  a  tendency  to  speculate  ou  the  outcome.  This 
constitutes  a  large  part  of  the  philosophy  of  life,  resolving  the 
uncertainties  into  certainties.  George  Eliot  writes:  '"  So  abso- 
lute is  our  souls' need  of  something  hidden  and  uncertain  for 
the  maintenance  of  that  doubt  and  hope  and  effort  which  are 
the  breath  oflifc,  that  if  the  whole  future  were  laid  bare  to  as 
beyond  to-day,  the  interest  of  all  mankind  would  be  bent  on 
the  hours  that  lie  between;  we  should  pant  after  the  uncertain- 
ties of  our  one  morning  and  of  our  one  afternoon;  we  would 
rush  fiercely  to  the  exchange  for  our  lost  opporlunily  of  specu- 
lation, or  success,  or  disappointment,  we  should  have  a  glut  of 
political  prophets,  foretelling  a  crisis  or  a  no  crisis,  within  the 
only  few  hours  left  open  to  prophecy.*" 

The  race  has  been  e\'olved  in  an  environment  of  uncertainty, 
and  It  may  be  that  such  an  environment  has  thus  become  in- 
dispensable. It  cannot  be  doubted  that  the  siate  of  menial  ten- 
sion, of  being  on  the  alert  with  ears  pricked  and  nose  in  the 
air,  is  a  factor  of  high  selective  value.  We  have  reason  to  be- 
lieve that  this  state  of  expectation  not  ouly  links  together  and 
sets  in  a  couditiou  of  unstable  equilibrium  motor  centers,  but 
also  that  in  the  higher  association  centers  there  is  a  prepara- 
tory condition  produced.  Ou  this  assumption  the  metabolism 
of  both  brain  and  body  would  be  increased,  and  consequently 
the  potential  efficiency  of  the  given  moment.  Not  only  reflex 
action  end  muscular  co-ordination,  but  also  memor>',  imagina- 
tion, and  judgment  times  would  be  quickeued.  Is  it  not  thus 
that  8  couditiou  of  uncertainty  holds  the  mind  in  a  tonic  aud 
tmrelaxed  condition  >  As  evidence  that,  as  we  approximate  a 
dead  level  certainty,  we  tend  to  lose  in  mental  efficiency,  we 
have  the  case  of  the  arrested  development  of  the  Chinese.  It 
is  wgnlficant  in  the  case  of  the  Chinese  that  the  passion  for  un- 
certainty, having  no  exercise  in  the  serious  side  of  life,  shows 


•  IjiJtBrtin:   r'^i'rf.,  p.  58. 

■Tbe  Ulted  Veil.    In  Silw  Hatmer.    Clerical  Ta lei.    p.  190. 
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itself  in  the  form  of  play — they  being  the  greatest  gamblere  in 
the  world.  It  is  then  this  need  of  mental  tensioa,  this  "either 
— or  "  state,  which  is  one  of  the  chief  factors  in  chance  games 
and  gambling. 

The  addition  of  the  stake  brings  in  a  whole  train  of  added 
states  centering  about  the  feeliug  of  power.  Hope  and  fear,  joy 
and  sorrow — are  especially  predominant.  It  is  significant  to 
note  that  hope  must  at  tbc  moment  of  action  predominate  orei 
fear — a  oecessarj'  biological  condition  of  all  action  in  uncer* 
taioty.  Again  in  connection  with  this  playing  power,  we  find 
arising  emulation,  aggression,  the  instinct  of  domination,  with 
the  love  of  humiliating  uue's  opponent,  much  allied  to  the  bul- 
lying and  tca»iug  tendency,  pugnacity — with  all  the  rcsnlting 
emotions.'  Jealousy  and  envy  are  especially  strong  in  the  mind 
of  the  loser.  In  the  great  American  game — Dr,iw  Poker — the 
battle  element  is  eKprcially  predominant,  It  is  here  also  that 
the  ■'  bluff"  plays  so  great  a  rolt — the  attempt  to  beat  yonr 
opponent  by  ^eer  boldness  and  self-confidence.  The  psychic 
eficcts  of  this  arc  significant.  It  makes  the  man  who  bluffs 
play  better  and  the  opponent  pla>'  worse.  The  psychic  effects 
of  the  bluffer  io  evcr>-  day  life  only  need  to  be  mentioned. 

There  are  many  minor  factors  indispensable  to  the  successof 
the  gambler, — the  cuUi\'atioa  of  a  calm  and  passionate  de- 
meanor in  moments  of  crisis,  never  displaying  any  emotion  or 
hesitancy;  the  ability  to  recover  quickly  from  defeat;  being 
ever  vigilant  and  attentive;  acquiring  the  habit  of  studying 
your  opponent  most  closely;  few  men  being  better  "  sizersup" 
of  men  than  the  gambler;  a  safficient  degree  of  caution  tem- 
pering your  boldness;  the  learning  how  to  bear  sanely  good 
fortune,  as  well  as  bad.  These  fit  closely  the  essentials  of  any 
active,  exploiting  life.  Btit  for  its  costliness  and  dangers,  no 
better  education  for  life  among  men  could  be  de\'ised  than  the 
gambling  table — espwislly  tbc  poker  game. 

The  phase  of  gambling  known  as  betting  is  important.  Tbe 
practice  is  very  ancient.  At  one  time  in  England  it  became  a 
mania.'  It  hn.s  it<i  basis  in  the  tendency  to  make  dogmatic 
statements  on  the  outcome  of  uncertain  events  and  the  strong 
iiKilinalion  to  throw  your  lot  in  with  one  possibility.  Dr.  Small 
in  his  monograph  oo  certainty,  in  which  he  showed  tbe  ten- 
dency to  make  atrong  assertions  regarding  certain  events,  only 
stated  half  the  truth.  The  whole  history  of  partisanship,  dog- 
matism and  fanaticism  is  iu  point,  for  these  arc  but  an  ont- 

'The  rcKiler  i<  rcfcmd  fora  more  lengthy  ■ccottnt  o(  the  battle  ele- 
ment to  Mr,  Tbomu's  article.  GaitibUiiK  Instinct.  Atner.  Jour,  of  So- 
clol..  Vol.  VI.  pp.  7SI  a. 

*Bftrly  put  of  the  iStli  ceatary,  c/.  Ashton,  iii^.,  chapter  ou  Bet- 
ting. 
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crop  of  this  tendency  plus  some  interest  at  stake.  Its  simplest 
form  is  the  "  I  'II  bet  you  "  one  liears  a  dozen  times  a  day,  A 
man  often  will  take  either  side,  but  al'icr  backing  one  be  is  apt 
to  believe  ia  it.  The  wide  pedagojjiciU  and  tilbicul  bcariugs  are 
ci-ideiit. 

The  possibility  of  getting  something  for  nothing,  and,  that 
qnickly,  is  another  of  the  salient  features  in  gambling.  It  is  ihe 
basis  of  the  stock  exchange,  of  many  exploring  expeditions, 
the  explanation  of  such  phenomena  as  the  Keeley  motor,  the 
Miller  syndicate.  Mrs.  Howe's  bank,  the  Rev.  Mr.  Jemcgan's 
-  scheme  of  obtaining  gold  from  sea  water,  etc.  The  credulity 
of  people  in  the  presence  of  such  trauds  is  most  wonderful. 
Tbi.s  speculating  tendency  has  two  or  three  times  in  the  course 
of  history  manifested  itself  in  aa  extraordinary  degree.  Two 
of  these,  the  South  Sea  Company,  better  known  as  the  South 
Sea  Bubble,  and  John  Law's  Mississippi  scheme,  all  but  6nan- 
cially  wrecked  England  and  France,  respectively. 

John  I^aw.who  in  18 1 7  was  in  control  of  the  French  finances, 
issued  bonds  on  large  tracts  of  land  along  the  Mississippi 
River.  The  paper  was  in  the  shape  of  stocks,  bearing  interest. 
The  scheme  worked  so  well,  Law  issued  a  second  large  amount. 
The  whole  French  people  went  mad  in  speculating.  McKay' 
says:  "  People  of  every  age  and  sex  and  condition  in  life  spec- 
ulated on  the  rise  and  fall  of  these  bonds There 

was  not  a  person  of  note  arnon^  the  aristocracy,  except  the 
I>nke  ofSL  Simon  and  Marsliall  Villars,  who  was  not  engaged 
in  buyiug  aud  selling  stock.  Gamblers  with  their  ronlette 
tables  reaped  a  golden  or  rather  a  paper  harvest  from  the 
throng."  Wood  says:  "  The  frenzy  prevailed  so  far  thai  the 
whole  nation — clergy,  peers  and  plebiaus,  statesmen,  princes, 
nay,  even  ladies,  tarned.  stock  jobbers."'  It  is  worthy  of  note 
that  Law  was  .1  Scotch  adventurer,   and  had  been   for  many 

e  years  a  gambler.' 
About  the  same  time  in  England  the  South  Sea  Company 
began  to  sell  slocks,  claiming  the  company  had  rich  lands  in 
the  South  Seas,  and  promising  enormous  dividends,  McKay 
writes:  ' '  It  seemed  as  if  the  whole  nation  had  turned  stock  jo'b- 
bers The  inordinate  thirst  for  gain  affected  all 
ranks  of  society.  ....  Besides  the  South  Sea,  innum* 
erable  other  companies  started  up  everywhere.  There  were 
nearly  a  hundred  of  these  projects  or  bobbles — extravagant  to 
the  last  degree,  yet  the  people  were  hypnotized  by  the  craze  of 
speculation.     ....    It  has  been  computed  that  nearly 

'McQioiraof  Extraordinary  IHlnsions,  Vol.  I,  p.  14. 
'I.  P.  Wood:  Memoirs  of  Joliti  Law,  Kdinhurg,  i»i4,  p.  14. 
■H.  D.  AdBina:  Under  Maoy  Vlnga,  New  York,  1896,  p.  174,  c/.  alw 
Wood,  tbid. 
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Chapter  Iti  u«  j^lance  at  some  of  the  phases  of  those  psychic 
maDireMation!!  which  we  will  group  uiid^r  the  term  luck. 

Father  Laieraonl/  in  describing  gamblingamonj;  the  Indians, 
tells  how  Ihcy  prepare  for  the  game:  "They  piissthcuightin 
shakiDgto  find  who  is  most  adroit  in  spreading  out  their  charms 
and  exhorting  them.  Theyabslain  from  their  wives,  fast,  sleep  iu 
the  same  cabin. — all  this  to  have  a  lucky  dream.  Kverythiug 
they  dream  would  bring  Ihem  luck  is  brought  to  the  game  in 
Im|^.  They  ^Aso  bring  to  the  game  any  old  men  who  are  sup- 
pfMcd  to  have  charms.  When  the  game  begins  everj*  one  sets 
to  praying  and  muttering with  gestures  and  vio- 
lent agitations  of  the  haiid.i,  eyes  and  entire  face,  all  for  the 
purpose  of  attracting  good  fortune  to  themselves  and  exhorting 
their  particular  spirits  to  take  courage  aud  not  let  themselves 
be  worried.  Some  arc  appointed  to  utter  execrations  and  make 
contrary  gestures  for  the  purpose  of  forcing  bad  luck  upon  the 
other  side  and  frightening  the  faniiliar  spirits  of  the  opposite 
party."  This  is  a  typical  example  among  many  to  be  found 
ID  the  anthropological  literature. 

Richard  Proctor' gives  the  following  five  things  that  gam- 
blers hold:  (t)  Gamblers  recognize  some  men  as  always 
lucky— as  always  "  in  vein.'"  (2)  Gamblers  recognize  those 
who  start  on  a  gambling  career  with  singular  luck,  retaining 
that  luck  long  enough  to  learn  to  trust  in  it  confidently,  and 
then  losing  il  once  and  for  all.  (3)  Gamblers  regard  the  great 
bulk  of  their  community,  as  men  of  varying  luck — sometimes 
"in  vein,"  sometimes  not;  men,  who  if  they  are  successful, 
must,  according  to  the  superstitions  of  the  gambling  world, 
be  most  careful  to  watch  the  progress  of  events.  If  men  will 
Bot  withdraw  when  they  are  not  "  in  vein,"  gamblers  believe 
they  will  join  the  crew  of  the  unlucky.  (4)  There  are  those, 
according  to  the  ideas  of  gamblers,  who  are  pursued  by  con- 
stant ill  luck.  If  they  win  in  the  first  half  of  the  evening,  in 
the  last  half  they  will  lose  more.  (5)  Gamblers  recognize  a 
class  who,  having  begun  unfortunately,  have  had  a  change  of 
luck  later,  and  have  became  members  of  the  lucky  Eternity. 
This  change  they  ascribe  to  some  action  or  event.  For  instance, 
the  luck  changed  when  the  man  married,  his  wife  being  a 
shrew:  or  because  he  took  to  wearing  waistcoats;  or  because 
"So  and  So,"  who  had  been  a  sort  of  evil  genius  to  the  tin- 
iDcky  man,  had  gone  abroad  or  died.     Then  there  are  espe- 

*Ciilin:  ibid.,  p.  J33. 

■Lock:  lis  Lens  and  Limits,  Longman's  Ma^nKlne.  Vol  VIH,  pp. 
356-169. 

'The  term  "in  rein"  is  diSicalt  to  tranilate.  Its  man  is  "  in  «m," 
lack  favors  him  aud  be  is  sore  to  win.  When  lie  loses  it  Is  thus  al- 
vsya  utribntcd  to  luck. 
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do]  pliases  in  the  belief  in  luck.  Some  be}ieve  that  they  are 
Incky  on  certain  days  in  the  week,  unlucky  on  others.  The 
skillful  wbist  player,  under  the  name  of  Pcmbrid}^,  bclicres 
that  he  is  lucky  for  five  years;  then  unlucky  for  five  years,  and 
90  on.  Bulwcr  Lytton  believed  that  he  always  losl  at  whist 
when  a  certatu  taau  was  at  the  same  table,  or  in  the  uroe 
room,  or  even  in  the  same  house."  Mr.  Proctor  ooiistders 
this  belief  in  luck  to  be  "  the  very  essence  of  the  gambliuf; 
spirit."  Robert  Hondin  gives  the  following  maxims  which  he 
obtained  from  a  gambler.  The  first  three  deal  with  the  kind  of 
game  a  man  should  play,  that  he  should  be  calm  and  cool  and 
not  play  for  pleasure: 

(4)  A  prudent  player  -should  put  himself  to  the  test  to  see 
if  he  is  "  in  vein."  In  all  cases  of  donbt  you  should  abstam. 
(5)  There  are  persons  coustautly  pursued  by  bad  luck.  To  such 
I  say — "Keveiplay."  (6)  Stubbornness  at  play  is  ruin.  (7) 
Remember  that  fortune  does  not  like  people  to  be  overjoyed  at 
her  favors,  and  that  she  prepares  bitter  deceptions  for  the  impru- 
dent who  arc  intoxicated  by  success.  Mr.  Hondin  sum.-i  up:  {S) 
"  Before  risking  your  money  at  play  yon  mustdeeplystndy  yonr 
'  vein  '  and  the  different  probabilities  of  the  game." '  The  fol- 
lowing is  a  typical  case  of  the  superstitious  gambler:  "  This 
man  believed  that  his  clothes  had  an  iuBuence  on  his  luck.  If 
luck  followed  him  he  would  wear  the  same  clothes  whether 
they  were  adapted  to  the  weather  or  not.  The  same  man  be- 
lieved in  cards  and  seats.  He  objected  to  any  one  making  a 
remark  about  his  luck.  He  had  the  strongest  objections  to 
onr  backing  him.  He  was  distre.<vsed  beyond  measure  if  any 
touched  his  counters.  His  constant  system  of  shuffling  the 
cards  was  at  times  an  anooyaace.  This  was  a  great  card 
player."' 

Miss  Bergen'  {tmnd  the  followiug  superstitions  to  be  cttrrent 
oinoag  gamblers  and  card  players:  (i)  If  your  luck  is  poor 
walk  around  your  chnir  three  times,  lift  it,  sit  down,  and  your 
hick  is  secured  (Gen'I  in  U.  S.)-  (2)  It  ia  bad  to  play  against 
the  grain  of  tlie  table  (Gcn'l  in  U.  S.).  (3)  It  is  unlucky  to 
luru  up  yotir  hand  before  the  dealer  is  through  (Alabama). 
(4)  It  is  common  to  blow  on  the  deal  without  looking  at  it  for 
good  luck  (Providence,  R.  I,,  and  Solem,  Mass.). 

A's  pet  aversion  is  a  man  who  puts  bis  foot  on  bischair.  He 
says,  •■  When  I  tilt  my  chair  back  and  find  a  fool  on  the  ning 
I  feel  like  swearing,  as  I  know  I  am  hoodooed  for  that  roaod 
anyway."     £  will  not  play  with  a  man  standing  behind  him 

1  LesTrkhcrres  duGrecAdcvoilcs.  Quoted  frotn   Stelamta,  i6iJ„ 

Vol.  II.  J53-IS9- 
*KiiQwted){c:  Vol.  I,  p.  Uj. 
'  Carceot  SupcisUtiooc,  p.  79. 
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looTcing  over  lib  hand.  C  puts  his  stockiugs  on  wrong  side  out 
lo  biiug  him  luck.  Such  cates  as  these  might  be  muUiplied 
indefiailely. 

Roug«  et  NoiH  gives  the  following  superstitions  common 
among  gamblers:  "To  turn  your  back  on  the  moon  when 
playing  for  money  portends  ill  luck;  to  lend  money  is  unlucky; 
to  play  on  borrowed  money  is  unlucky;  playing  with  money 
£r$t  laid  on  the  altar  Christmas  night  is  lucky:  some  gam- 
Ucrs  believe  they  can  cheat  luck  by  going  from  table  to 
table,  or  playing  at  certain  intervals.  Beau  Brurumel  believed 
that  a  crooked  sixpence  brought  him  luck  and  that,  on  losing 
it.  his  lock  deserted  him  (Raikes  Jourtial).  In  Germany  the 
rhyme — 

Lintm,  larum,  brocta  sticks  tiot. 

Aged  women  eat  a  lot. 

written  on  a  piece  of  parchmeot  and  kept  iu  the  gambler's 
pocket,  was  supposed  to  enable  him  to  win  large  quantities  ol 
gold.  In  1S97  little  China  or  golden  pigs  were  treasured  as 
fetiches  to  bring  luck.  The  approach  or  touch  of  a  hnnchback 
is  held  to  be  a  sign  of  luck.  In  I^ondon  about  Throgmorton 
Street  (the  paradise  of  stock  brokers),  there  used  to  sic  a  man 
with  a  bag  of  nuts  iuto  which  pa^isers  by  thrust  a  hand,  and  if 
they  guessed  correctly  the  number,  they  would  be  paid  a  penny 
tor  each,  if  wrong,  the  guesser  paid  a  penny.  Many  a  speca- 
alator  regulated  his  '  bulling  '  and  '  bearing  '  by  his  succeas- 
ftll  or  unsuccessful  dip  into  the  bag."  Rouge  et  Notr  continues, 
by  giving  some  of  the  superstitions  of  Chinese  gamblers. 

The  forms  which  this  belief  takes — such  as,  for  example,  be- 
lief in  seats,  clothes,  etc.,  may  be  largely  accounted  for  by 
association.  I  lost  two  or  three  times  when  such  a  person  was 
in  the  game;  losing  l»ecnraes  associated  with  him.  Further,  a 
generaUzation  is  made  on  this  basis  from  one  or  two  particular 
cases.  Prof  Jastrow  iu  a  very  interesting  paper  shows,  also, 
that  many  of  the  forms  of  belief,  and  of  snperstitioos  practice, 
have  their  basis  in  the  crude  form  of  reasoning  by  analogy;'  the 
ctover  on  account  of  its  trefoil  form,  suggesting  trinity,  is 
good  against  witches;  the  ill  luck  of  thirteen  and  Friday — 
being  probably  due  to  religious  associations,  etc.  This  only 
explains  why  certain  things  come  to  have  a  lucky  signt6cance 
attached.  It  does  not  explain  the  belief  itself.  Let  us  con- 
sider this  larger  problem. 

Prof.  Stewart  Culin,  in  a  most  comprehensive  study,'  finds 


*  Gambling  World,  pp.  39-33. 

^Fact  and  fable  in  Fiychoiogy  Ch,  Katnral  History  of  Analogj,  pp. 
Z3fr-274.  BoatoD  and  New  York,  1900. 

'  CbcM  anil  Pla^ias  Cards — Catalogue  of  Ghium  •ad  Itnpletnenta  for 
Diviuation  cxhibLl«<i  by  Natural  Mtttcuai  iu  cotiutctJoa  witli  Atlaatic 
BxpoaitioD,  1^5.  Stnitbsoaiati  Report,  t&96,  pp.  665.9P. 
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that  the  iroplcmcnls  of  gambling  of  primitive  man  liavc  their 
origin  in  methods  of  divinaiion.  aud  gives  many  cases  where 
tlK  same  methods  and  implements  arc  used,  now  for  gambling, 
now  for  diviuation.  The  iollowing  abridged  abstract  from 
Piof.  Tylor  shows  the  same  facts.  He  points  out  that  divina- 
tion by  lul  was  a  branch  of  savage  philosophy  of  high  rank; 
though  with  us  it  is  a  mere  appeal  to  chaaoe.  it  was  Dot  so 
with  them.  It  was  to  no  blind  chanc«  that  appeal  was  made 
when  Matthias  was  chosen  by  lot  to  become  the  twelfth  apos- 
tle, or  when  the  Moravian  Brethren  chose  wives  for  their  young 
men  by  lot,  or  the  Maories  when  Ihcy  threw  lot*  to  find  who 
among  them  was  the  thief,' or  the  Guinea  negroes'  appeal  to 
the  bundle  of  little  leather  strips  in  thv  hands  of  the  prie«t:*or 
the  Greeks,  the  ancient  Germans,*  the  aticieut  Italians*,  or 
Modern  Uindtis  when  they  left  decisions,  etc.,  to  be  determined 
by  lot.* 

"  The  unciTilizFil  m*ii  thinica  tb^t  lots  or  Hkc  are  ■d|aate<l   in  lb«tr       _^ 
[all  with  reference  to  Ibe  meaning  he  may  chooie  to  attacli  to  tt,  aeA^^^ 

especinlly  i«  he  upt  tn  (upfosr  a  spirJtnal  being.  tundJu?  over  the  d\ _^ 

Tiuer  or  gBiubler.  ftliuBlinj^  ilie  lots  or  tnrnitiK  up  the  dice  to  mak 
them  give  tbeir  answen.  TImk  view  held  its  place  firmly  in  the  MitZLj 
dti  Ages,  atiaJ  later  in  hintoTj  we  etHl  find  enniN  oi  rbnuce  looked  ^'T'^ 
aareault*  of  mpcmatural  opcraciou."  Tbouia^  Gatak.tT  In  a  wo  ^^c- 
"Of  tbe  Nature  and  t'«e  of  Lota"  (1619),  ahowa  that  thi*  view  p^^K~< 
Tailed  at  that  time.  Jeremy  Tnylor,  forif  jcars  later,  seems  to  g;^^n« 
credence  to  tbc  view.*    Tyloi  potnta  out  the  viulity  of  ihia  itotioa  < 

anpcroatural  intcrfcrttice  »s  illustrated  in  the  still  flourithiue  art—^ai  a 
the  |;ambl«tB  tnajcie  and  the  folklore  of  the  da^.  ".Art*  of  iliTJi  ^  m 
tlon  and  game*  of  chance  are  «o  tiniilar  in  principle  (hat  thev«^  -^n 

same  iDBtrnitieBt  pniiiiM  from  one  ase  to  the  other ]g 

the  Tonga  lalanda  the  cocoanut  U  now  spuu  to  ae*  if  a  flick  (*'*■  ~^joil 
will  recover,  now  (uun  for  amusement.'     [n  Samoa  the  *p'i>°>.i'f^^.  ^r 
the  not  waa  ionnerly  nsed  as  an  art  of  divination  to  discover  '•'''^""^^^ 
but  now  they  only  keep  it  as  a  wbt  of  casting  lots  and  as  a  jcaui^^.^    ' 
forfeits."     ....     The  connection  between  r — *-"-t-  — ■*  -■•"—    m^ J" 
is  sbowa  by  more  familiar  instmmcnta.*    The  hnckle  bones  or  "''^^^Jyf 
were  used  in  divinaiion  in  ancient  Rome,  being  converted  into  *™« 

dice  bv  numbering  tbo  four  eidL-s,  and  eveu  wlint  the  Raman  S*^:^j^^ 
naed  tW  •■  Uli  "  (or  gambhog  be  would  invoke  s  god  or  Ills  mi.^w 

Itcfore  the  throw "The  Chincie  gamble  by  Jots  fo^-    r™* 

tmeata,  whilst  ihey  also  Mriooaly  take  omens  by  wfeHj^  ~* 
"I,  kept  in  the  temple,  and  professional  diviners  sit   fg  ^jP- 

J:  Vol.  1.  p.  3JO, 

o:    Oolneae  Kost  Lettera   Bag.  Trans,  la  Pinkeitwi,  Vo). 
9- 

-  Cermania  toi. 

.  Ill,"   r.(  Gr.  and  Rome;  art.  oraculnm,  aorte*. 
Ul  IIInstration».  p.  i6j. 
Dncior  Dubilantium,  in -"orka,  "vol.  Xl^i  P- W- 


«;  toug*  laUnda,  Vol.  II,  p.  »W. 
-  Polyoeaia,  p-  »U:  Williams,  Figi. 
inland,  p.  tji' 
,IUi'»  Diet.,  an.  '  Talua.' 


Vol.  X,  pM*-  *^<«»S»« 
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plBCe.'  PUjriiiK  cxrd*  arc  still  nserf  in  Europe  fordWinatloo. 
If  it  i>  B  rule  to  be  relied  on  that  Hrioua  precedes  the  playful,  then 
emnicsof  chance  may  be  conaidercd  survivalB  in  principle  or  detail 
uotn  corrMpoti'liDg  yr«cc5aes  of  miigtc, — us  diviubtion  in  sport  made 
gsmbUtig  in  carti«>t."* 

Space  will  nol  permit  the  writer  to  give  here  the  mass  of 
material  that  pertains  to  the  belief  in  luck, — the  lucky  days, 
numbers,  proverbs,  the  thousand  and  one  charms  and  methods 
of  avoidiug  bad,  and  bringing  good  luck.  A  volume  has  been 
written  on  the  horseshoe  alone.  Suffice  it  to  sa)*  that  we  have 
to  do  with  a  belief  that  wus  almost  the  guiding  philosophy  of 

kBction  for  cenlnries,  and  one  that  is  not  yet  dead. 
Miss  Bergen  has  collected  a  volume  of  such  beliefs  still  prev- 
slent  throughout  the  United  States.  She  points  out  clearly 
that  they  are  not  merely  '  survivals.'  that  these  things  only 
survive  as  long  a.s  endures  that  state  of  mind  which  originated 
them,  that  as  thoughtless  habit,  such  plienomeua  would  not 
long  persist,  maiutaining  that  her  cultectiou  emphasizes  the 
doctrine,  that  the  e».senlial  elements  of  huoiau  nature  continue 
to  exist;  and  that  "  we  can  see  the  incHnatioa  has  not  disap* 
penred,  however  checked  by  meditation  or  through  compleie 
experience,  and  however  counteracted  by  the  weight  of  later 
maxims.  The  examiner  fiud«  that  be  himself  shares  the  men- 
tal state  of  the  superstitious  person."* 

That  the  belief  in  luck  still  prevails  was  shown  by  a  bit  of 
xecent  Boston  history — the  "  Lucky  Box  "  craze  of  Febraary. 
Z900 — initiated  by  one  Henry  Parker.  Large,  conspicuous  ad- 
"vertiseraents  appeared  for  weeks  in  tlie  daily  papers — stating 
the  wonderful  powers  of  the  lucky  box,  giving  testimonials  of 
those  who  had  obtained  marvellous  success  after  having  pur- 
chased one.  It  is  estimated  that  Mr.  Parker  made  seventy- 
five  thousand  dollars  out  of  the  scheme  before  hi-s  mail  was 
stopped  by  the  post  office  department,  a  period  of  three  to 
five  weeks.  Though  he  bad  originally  a  plant,  turning  out  a 
thousand  boxes  a  day,  he  could  not  supply  the  demand. 
Twenty  thousand  letters  addressed  to  Parker  were  held  up  at 
the  Boston  post  office.  An  employee  of  a  big  transfer  company 
said  that  he  bought  five  boxes  and  enjoyed  great  luck.  Ik  said 
lie  knew  a  mau  who  had  woa  $1,000,000  after  he  purchased  a 
Ixa.* 

The  following  returns,  received  from  college  and  normal 
school  students,  emphasize  the  same  point.*  In  all,  433  answers 

■DoolitUe:     Chinese.   Vol.    11,    pp.  108.   285-7,  5**;  Bastfon,  Oeatl. 
.Aaitn. 

•Tylor:  Pricittive  CuUure.  Vol.  I,  pp.  78-8.1. 

*  Curreat  SnperstlttoDR,  p.  5.  of  Intioductioo. 

*  Boston  HcraM,  March  ii.  1900.  p.  8. 

*  </■.  Topical  Syllabus,  Qucation  VI. 
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were  received.  Of  these,  140  were  cases  of  persons  who  coa- 
aidercd  themselves  lucky  by  nature;  there  were  51  cases  of  per- 
sons who  considered  themselves  unlucky;  31  cases  of  persons 
who  imagined  themselves  lucky;  2^  ca!te«  who  imagined  them- 
selves  unlucky.  There  were  tt6  cases  in  which  tbe  subjects 
stated  that  there  were  certain  days  when  they  felt  they  would 
be  iDcky,  and  76  cases  in  which,  Micawber-Iike,  the  persons 
believed  something  good  was  coming  their  way. 

A  typical  case  or  so  of  tbe  man  lucky  by  nature  Is  Instruct- 
ive! 

( I )  "I  bk7e  an  niic1«  who  in  Inckj.  He  is  of  ^joWj  dUposition,  Ml- 
dom  worries,  ttod  is  rery  risky.  lie  wu  in  the  Carl'*  Rock  Railroad  dis- 
aster, wb«r«  thr  trtijn  fril  down  itn  etnbnnkmeci  sixty  (rei  high,  sod 
beetcaped.  He  whb  in  the  fearful  fir«  iu  a  Brooklyn  iheatei  where 
btindreds  of  lives  were  lott,  aad  lie  eicaped.  In  the  Civil  War,  a  shell 
pa«ttd  so  cloM-  to  his  bead  that  it  catrietl  away  a  small  piece  of  bia 
acalp.  bat  otherwise  be  wai  uninjuicd.  while  hie  chum  waa  killed  by 
the  very  same  shell.  He  was  ihroirii  from  the  cab  of  a  locotnotire 
into  the  tender,  in  imothcr  milrond  accident,  and  eaoipcd  with  rrir 
alighi  injunea.  He  uarrowly  escaped  walking  into  the  elevator  ahalt 
of  a  teu  story  bntldiu];.  His  life  lias  l>ccu  a  constant  rotiiiil  of  uarrow 
escapes,  and  he  succeed  a  where  iicarly  every  one  elie  fails  ia  both 
bDsine««  and  «ocia1  life."  (i)  "It  does  not  matter  what  this  man 
doe*  it  seema  In  result  in  hiK  gxin.  He  can  pick  up  fonr-le«f  clorers 
nearly  anywhere,  and  has  found  money  and  Jewelry.  If  anylhing  la 
lM«t  he  (reemn  to  have  the  power  to  Bnil  it  easily.  Whea  be  goes  out 
ftudniDg  be  shootn  more  );atnc  than  nearly  any  oac  else  ia  the  crowd. 
He  can  find  game  where  others  caanot.  In  buaincaa  transactions  he 
never  makes  bad  baxKaiiia." 

( j)  "There  in  a  man  at  home  who  i.i  very  lacky.  Me  made  a  fortnne 
In  cutecpiiKS  along  the  board  walk.  Bvcry  one  apcaki  of  hiin  aa  tlic 
luckiest  vt  mcu.  In  three  distinct  cases  after  he  bad  sold  out  hia  share 
in  certain  buildings  ihey  have  burned  down," 

(4}  "  There  in  a  (fiend  of  mine,  who  to  mv  knowledge,  baa  been 
lucky  every  day  of  his  life.  In  specnUtions  of  evwry  kioa  he  ia  alwiyt 
snccefsful,  everything  he  uudertAkes  turns  into  money." 

{i)  "  I  know  a  man  who  trusts  to  fate  continually,  and  be  neverj 
concK  to  harm.  I  'd  t>c  afraid  to  act  aa  be  docv.  Otic  day  when  the  it 
in  the  pond  was  very  thin  he  walked  iacroas  the  stream,  and  wbc 
amneboay  told  him  he  would  be  drowneil  he  said,  '  Well  if  yon  si 
bom  to  be  drowned  you  will  ocvcr  bans.*  Uc  oot  overall  right,  but! 
do  not  think  anybody  else  could  have  done  it. 

This  belief  that  luck  is  of  an  individual  nature  is  one  of 
!^i6cant  features.    Brand  cites  a  large  number  of  < 
e  bow  fortune  attaches  itself  in  a  peculiar  individt 
'     Tylor  gi\-c»  the  following  interesting  account  o£ 
belief: 

Urine  of  patron.  Kuardiaa,  or  familiar  spirits  has  held  ItS' 
■  throDgh  all  grades  of  animism.     Tbeir  especial  funetioB  ' 
Pint,  while  a  man's  own  proper  soul  server  him  for 

*aft.  Antiq.,  Vol.  I,  pp.  jfi^-^\  ef-  alas  Dyer:  Folklore  of 
a  Under  'Xnek.' 
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ordinnry  pnr|)OM»  of  life  and  though t,  there  at*  titnMwhen  v^w«n 
■fid  impreMJonsout  of  the  conne  of  Uit  mind'i  norninl  Action,  and 
aorilii  tbut  acem  sjiokca  to  bim  from  without,  tneai^gcH  of  tnyaterioai 
kaowle>dKr  of  coancil  of  wirning,  etwni  to  tmlicate  the  intervetitioa 
of.  as  it  w«ic.  a  sccouci  superior  soul,  a  familiar  demon:  ....  vec* 
aail.  while  common  ex^icctcd  events  of  ilaily  life  paM  nntioticed  as  ic 
the  rcKular  coarse  of  thinx^,  atich  evcnta  ms  seem  to  fall  out  with  e«pe- 
CuU  reference  to  an  iiidiTJdual,  demand  aa  iuterrcninx  af;ent. 

"  Snch  (Iclireraaccs  arc  sccquDtcd  for  in  the  lower  culture  by  the 
actiou  of  the  pnUvii  spirit  of  unardian  kcdiub.  Among  the  Watchandi 
of  Au'trali*  the  (pint  of  the  mna  fir«l  slaiij  hy  acotber  eotera  the 
body  of  the  slayer  nnd  becomes  bid  wnrtiing  spirit.'  That  the  mo<t 
Imf^srtant  act  of  tbe  North  Aneriean  Indiau'i  relip^on  is  to  ohtain 
bis  individual  patron  genlui:  or  deity,  tit  well  kiiowa.  In  Chili.*  at  to 
guardian  spirits,  it  has  been  remarked  that  erery  Araucaniau  i[ui)f[taea 
that  be  liaa  one  m  Ilia  service.  Iti  Africa.*  the  negro,  ami  in  Axia.  tbc 
Mongol,  bna  h)«  guanlian  spirit,  f^oalao  among  tfae  Aryan  nations  ol 
Nonneru  Huiopc  and  iu  Clauic  Greece  and  Rome,  the  doctrine  may 
be  traced.*  In  the  Roman  world  the  doctrine  came  to  Ire  accepted  as 
■  pfailooopby  of  human  life.  Each  man  had  his  "  genius  oataltt  " — 
Msociatca  with  bim  from  birth  to  death,  iuHucuciDg  hii  action  and 
late.  In  early  and  medinpval  Christendom  thi«  belief  coatitiaed  to 
prevail.  Luther  remarks  that  a  priuce  must  have  a  greater,  stronger, 
wiser  angel  than  a  count,  and  a  count,  than  a  private  man.  RIchop 
Boll  saya:  '  I  cannot  but  jndge  it  highly  probable  that  every  faithful 
mui  at  leaat  has  his  particular  good  geuina  or  angel,  appointed  by 
God  over  him,  a>  tbc  guardian  aud  guide  of  his  life.'  "* 

The  ibllowtug  letter"  from  a  man  of  ctiltiire  wlio  visited 
UonU  Carlo  (and  who  played  only  once  for  the  experience)  ii 
of  value,  Rsit  is  a  faithful  introspective  accouat  of  his  fecliags 
00  this  subject. 

"And  what  wa*  my  experience  ?  This  cbJefly — that  I  was  distinctly 
conscious  of  partially  attributing  to  sonie  defect  or  ntnpidity  iu  my 
own  mind,  every  venture  on  an  Imuc  that  proved  a  failure;  that  1 
groped  about  within  me  (or  somcthiug  iu  me  like  an  anticipation  or 
warning  ( which  of  course  woa  not  to  be  found )  of  wbat  the  next  event 
waa  to  be,  and  generally  hit  upon  tome  vague  impulne  In  my  own 
Bind  which  determined  mc;  that  when  I  sncceedcd  I  raked  up  my 
gain*,  with  a  half  titipre«Bton  Ihnt  I  had  been  a  clever  fellow,  and  hod 
■tade  a  jndiciou*  stake,  just  aa  If  I  bad  really  moved  a  clcillfnl  move 
at  chess;  and  that  when  I  failed,  I  thought  to  iny»rlf.  'Ab,  I  knew  all 
tfae  time  I  waa  goiug  wrong  iu  selecting  that  number,  aud  yet  I  waa 
fool  enough  to  slick  to  it,'  which  Koa,  of  cour*e.  a  pure  illusion,  for 
all  that  I  did  know  the  cbnucc  won  even,  or  much  mote  tbnn  even, 
aralnat  mc.  But  tbia  illusion  followed  mc  throughout.  I  had  a  scnae 
m  dtserving  sncccu  when  I  auccccded,  or  of  having  (ailed  throngb 
my  «vra  wulfDltieas,  or  vnouK-beaded  caprice,  when  I  (ailed.     When, 

1  Oedfield:  Aborigine*  of  Australia.  In  Trans,  of  Kth.  Soc.,  Vol.  HI, 
p.  240. 

*MoHna;  Chill.  Vol.  II.  p.  86. 

•Wait*:  Vol.  in.  p.  l8». 

'Tyler  gives  many  caaca  and  references  we  ore  compelled  to  omit 
bere. 

'Primitive  Culture  (1888),  Vol.  It,  pp.  t(»4-»04* 

*  letter  to  the  Spectator,  Oct.  a4.  1873.  Saxon-lea-BainB,  "A  Study 
in  the  Ptychology  of  Gambling." 
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u  not  infrMisentlr  liappen«l,  1  put  ft  coin  on  tbe  cotoer  between  four 
BambcTB,  receiving  eight  times  ts^r  stake,  if  any  of  the  font  nomberft 
Inracd  up,  I  wu  conKioaa  o(  an  honest  glow  of  scK-npplausc.  I  conld 
aee  the  umc  flickcrinfc  {in{iT«:&siutts  arouml  me.  Onr  mau,  who  wks  « 
great  winner,  evidently  thought  ciccedtngly  well  o(  bis  own  sagacity 
of  head,  and  oUicr»  albo,  for  they  nctc  ver;-  apt  to  follow  hi*  lead  aa 
tOBtAke&,  nnd  looked  upou  him  with  a  9ort  of  temporarr  toA  provi- 
sional, thongb  partiftllfiiitellecmal,  respect,  flnt  what  quite  conTinetd, 
tnc  of  the  utrength  of  thtncurioni  fallncj  of  the  mind,  waa  that  wbeiL 
I  bear<i  that  tliir  j'oungest  of  m^  companions  hail  actuallj  come  off  a 
slight  winner,  having  at  the  last  moment  relrieeed  taia  prerious  lo»ea 
by  puttinjc  hia  nole  remaining  two  franc  piece,  ont  of  the  135  franca 
be  W11.1  nilling  10  risk,  on  the  DDtnbeT  which  lepresenictl  tiiit  ai;e.  and 
gained  in  couBcaueace  thirty-two  timc»  Ills  stake,  hit  respect  for  his 
■brcwdncatiiliatinctly  roftc.  ami  I  b«canic  wnaible  of  obscure  sclf-ic- 
proHcbcB  lor  not  bariuK  made  uac  of  like  arbitrary  reason*  for  the 
aelccliona  of  the  various  nnmbcr*  on  which 'J  atakco  m^*  money.  It 
waa  true  that  there  wai  no  number  high  enongh  for  that  which  wonM 
bare  represented  my  own  age.  ao  I  could  not  bare  staked  on  that, — bat 
then,  why  not  have  net ected  numbers  whereon  to  make  that  bad  Kome 
relation  to  my  own  life,  the  day  of  the  month  which  gave  nie  birth,  or 
the  number  of  the  abode  in  which  I  work  In  town  ?  Evidently,  in  spite  of 
the  clearest  uiidersiandjng  of  the  chancreaof  the  Kame,  the  moral  fal* 
lacr  which  attributes  luck  or  ill  luck  to  something  of  capacity  and 
dencicDcy  in  the  individual  player,  must  be  profoundly  ingrained  in 
ua.  I  am  convinced  ihat  the  tihadow  of  merit  and  demerit  ia  thrown 
by  the  mind  orci  multitudes  of  actions  which  have  no  posnbility 
of  wisdom  or  folly  in  them,— granted,  of  courae,  the  folly  ia  gam- 
bling at  all, — as  in  the  selection  of  the  particular  chance  on  wIiKh 
yon  win  or  lose.  When  you  win  at  one  time  and  lose  at  another  the 
mind  ia  almost  unable  to  realixc  that  there  waa  no  reason  acceimible  to 
Toanstf  why  you  won  and  why  yon  loat.  Aod  so  yon  inrent  what 
yon  know  perfectly  well  to  be  a  fiction— the  conception  of  wjw*  i&rt  of 
tttaMrd divining  rod  which  guided  yon  right,  when  you  used  it  prop-  ' 
eriy,  and  fnitcd  only  bccaasc  yon  did  not  attend  !sdcqnatcly  to  its  in- 
dications." 

We  have  here  twoimportnnt  fectors.  one — the  ver>-  essence  of 
the  bdier  in  luck — and  especially  that  phase  of  the  belief  repre- 
sented by  g;uttrdiaii  angela,  etc., — a.  senii-cooscious  feeling  of  a 
guidiug  power  which  gives  one  a  cue  to  the  result;  secoad.  w* 
have  an  exsKgerated  feeling  of  one's  own  skill.  Both  of  these 
arc  closely  allied,  both  have  their  basis  in  a  feeling  of  self-con- 
firlenCF,  and  both  are  common  to  men  playing  games  of  chance 
leting  on  chance  adveailtires.  These  inner  feelings  or 
"  "IS  are  very  strong  in  gamblers — the  "  hunch. '"  «3 
nd.  like  the  inner  voice  of  Socrates,  it  is  followed 
h!y. 

led  to  this  is  the  rMe  played  by  the  imaginatioD. 
A  ays:  "  The  particuiar  sedactivcncss  of  Inck, 
Vlto  in  winning  or  losing  entice  from  stake   to 


,^ is  very  common  Btnotig  samblcra,  and   there- 

JTwith  which  this  "hunch."  or  feeling  in  one  of  im- 
t  WlBCwa. — is  followed , —is  very  significant. 


it,  is  *di«  Pbantasie.'  Tbe  player  hears  in  roulette  tlie 
ball  rolling,  sees  it  fait  and  bebolds  himself  a  winner — "not  as 
though  it  were  a  hope  but  as  a  living  reality,  does  he  perceive 
it  with  the  inner  eye  and  ear  of  the  imagination."  At  first  lie 
puis  DO  faith  iu  the  inner  voice,  but  later  he  comes  to  believe 
in  tbe  phautom  and  wishes  he  had  trusted  in  it. 

The  above  facts,  as  well  as  those  previously  presented  in  the 
leturns  to  the  questioner,  seem  to  point  to  one  conclusion, viz., 
that  one  important  element  involved,  is  a  strong  passion  for  cer- 
tainty, a  lonRJog  for  the  firm  conviction  of  assurance  for 
safety.  The  uncertain  state  is  desired  and  entered  upon,  but 
ever  with  tbe  denoument  focal  in  mind.  In  fact,  so  strong  is  the 
passioD  for  the  conviction  of  certainty  that  one  is  impelled 
again  and  again  to  enter  upon  the  uncertain  iu  order  to  put 
one's  safety  to  ihe  test.  Thus,  if  successful,  is  the  conviction 
of  safety  fostered  and  strengthened,  and  if  unsuccessful,  more 
prurient  is  the  desire  to  tiy  again  to  attain  to  success,  and  thus 
tbe  general  feeling  of  certitude,  a  little  success  tapping  the 
wbole  hereditary  reservoir  in  which  the  feeling  of  certitude 
lies  latent.  The  feeling  is  thus  out  of  proportion — either  io 
success  or  failure  to  tbe  stimulus.  Thus,  paradoxical  as  it  may 
sound,  gambling  is  a  struggle  for  the  certain  and  sure, /'.  ^., 
the  fieeling  of  certainty.  It  is  not  merely  a  desire  for  uncer- 
tainty. 

Wc  arc  here  dealing  with  that  same  great  passion  for  certi- 
tude which  is  the  cornerstone  of  science,  philosophy  and  reli- 
gion— the  desire  to  put  the  element  of  chance  out  of  the  game. 
We  cannot  do  business  with  it.  Take  any  game  of  chance,  the 
player  is  pitted  against  a  force  which  is  different  from  a  per- 
sonal opponent.  Here  is  a  dark,  inscrutable  power  which  de- 
cides for  or  agaiust  him.  As  Lazarus  says — the  battle  in 
chance  games  is  not  one  of  person  against  person.  I  ai;aiusC 
you;  but  now  a  new  factor  is  present.  This  is  iawUss  (fiance 
which  determines  the  issue.  There  is  no  possibility  of  meas- 
uring the  streugtb  of  the  opponent;  no  means  of  estimating 
whether  I  will  be  a  winner  or  loser.'  It  is  because  of  this  ob- 
scurity, because  of  the  utter  impossibility  of  prevision,  that  the 
player  feels  so  utterly  helpless  before  the  unkuowo,  in  which 
tbere  is  no  conception  but  that  of  chance  as  a  deciding  factor. 
On  the  side  of  chance  is  all  the  power  and  activity;  on  the  side 
of  the  player  all  is  impotence  and  pas.sivity. 

Such  would  be  the  condition  of  things  when  one  acts  in  a 
game  of  chance  or  any  chance  euvironment,  if  there  were  no 
other  psychic  factors  entering  in    to  modify  this.     There  is 

>bably  no  case  in  which  there  are  not  other  psychic  factors, 

'Luaras:  iWrf..  pp.  73  ff. 


tise  a  man  conld  scarce  briof:  himself  to  the  point  of  actioD. 
But  the  equalizing  force,  nliicb  always  enters,  is  that  of  belief 
in  tuck  or  something  aleiu.  It  is  not  blind  chance  which  now 
detidw.  but  ihcTc  is  a  willing  power.  Lawlessness  is  nnl  aside 
for  fate,  Inw  or  will.  ThiR  in  the  ver>'  meaning  of  luck,  the 
substitution  of  a  coniicious,  determining  force  or  will,  for  an 
indeterminable,  precarious,  faeadless  chance, — law  in  place  of 
lawlessness.  The  contest  now  becomes  one  between  the  play- 
ers, each  man's  luck,  against  each  other  man's.  It  is  not  now 
a  question  of  blind  chance,  but  this — do  you  or  I  stand  better 
with  the  deciding  power,  who  wills?  This,  says  Brinion,  is  the 
one  feature  underlying  all  religions— viz. ,  that  the  great  force 
of  the  world  is  a  personal  will.'  This  also  is  the  feature  which 
lies  deepest  in  the  gambler's  consciousness.  The  attraction 
toward  this  dark,  in.scrutRbte  power,  plus  a  peisonal  interest,  is 
the  background  motive.  One  hopes  by  gripping  the  very 
ground  of  things  to  oblaiu  the  conviction  of  certitude.  It  so 
fascinates,  one  is  impelled  to  experiment  with  it,  test  its  rela- 
tion to  his  own  personality.  It  is  a  semi-unconsdoiu  desire — 
one  ventures  when  he  could  not  explain  the  reason.  It  is  due 
to  this  same  desire  for  a  feeling  of  certitude  that  scicDcc,  phi- 
losophy, religion,  and  all  endeavor  have  derived  one  of  their 
chief  motives; — to  fatbom  the  fascinating  unknown — to  get  the 
relief— the  psychic  "let  down"  from  tension,  a  rcUef  which 
the  feeling  of  certainty  always  affords. 

The  significant  fact,  however,  which  the  study  of  the  gam- 
bler's consciousness,  as  well  as  that  of  men  acting  in  uncer- 
tainty in  general,  impresses  upon  us  is,  that  the  feeling  of  cer- 
titude frequently  exists  even  in  a  state  of  great  uaoertainty. 

We  see  men  liaving  the  same  feeling  of  surety  under  the 
most  precarious  couditions.  The  conditions  do  not  allow  of 
prevision,  but  the  subject  feels  and  believes  in  himself,  aud  in 
the  favorable  outcome  of  events,  just  as  if  prevision  were  possi- 
ble. This  conviction  of  safety,  expressing  itself  in  the  more  or 
leSH  definite  objective  forms  of  luck,  guardian  angels,  etc. ,  is  a 
deiinite  biological  product.  Its  effcctiveoett  as  a  force  in  evo- 
latiOD  in  the  increasiug  of  action,  is  enormotis.  It  is.  we  be- 
Uevc.  an  imitinct- feeling  as  well  defined  as  fear,  its  direct  op- 
posite, and  like  other  similar  psychoses,  is  a  result  of  natnriu 
*electioo.  We  must  remember  that  the  state  of  doubt,  bred 
by  fear  is  ever  and  auuii  present  in  force — but  still  the  oppo* 
tite  fieetiDg  holds  its  own,  and  mast  be  in  the  ascendant  at 
the  moment  of  action.  These  two  states  so  strongly  connteract- 
faig  each  other  are  intermittent;  now  one  is  focal  in  conscioos* 
scaa,  now  the  other.    And  this  is  precisely  the  ecoiKMnie  vtlue 
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of  these  anthropomorphic  forms  of  belief— as  luck  totems,  ccre- 
niouies,  and  formulas — lo  hold  the  faith-state  focal. 

We  will  term  this  feeling — faith — as  directly  opposite  to  fear; 
aniiig  faith  in  a  much  larger  sense  tlisii  in  itR  general  religious 
connotation.  It  has  its  ph^itiological  concomitants — the  in- 
crease of  blood-flow  and  general  vital  feeliug.  and  is  the  under- 
pinning of  all  sncb  states  of  consciousness — as  those  of  the 
gambler  who  belici-cs  that  he  will  win  next  time,  of  the  lottery 
player  that  be  will  be  the  holder  of  the  winning  number,  of  the 
soldier  that  the  other  man  will  be  shot,  of  each  of  us  who  be- 
lieves that  he  is  boin  under  a  lucky  stnr:  it  accounts  for  those 
"inner  voices'  which  tell  us  to  do  thit  or  that,  and  we  will 
win,  those  voices  which  led  men  into  the  belief  in  guardian 
angels,  etc.;  it  also  accounts  for  the  gamblers  'hunch,'  those 
strange  premonitions —  •"  Do  this  "  or  "  avoid  that;"  and,  the 
belief  in  a  special  guiding  Providence. 

It  is  more  definite  than  what  we  in  general  term  self-confi- 
dence. It  is  the  feeling:  I  have  a  special  tip.  a  cue  in  touch  with 
the ^irry  gronnd  principle,  who  wills.  It  is  the  natural  result 
in  a  race  which  has  been  evolved  in  an  environment  where  to 
succeed  and  survive  ventures  and  risks  were  necessary,  and 
where  those  who  did  survive  had  been  successful  in  their  risks. 
Let  us  consider  this. 

McGcc'  in  a  very  interesting  account  takes  the  position  of  a 
two-sided  cosmos  amotig  animals  and  primitive  man — ''the 
danger  side  in  the  van; — the  safety  side  in  the  rear— with  self 
38  an  all  important  center;"  and  speaking  of  primitive  man  he 
mites:  "Only  religions  adherence  to  experience  shaped  in- 
stincts enabled  hissur\-ival  and  permitted  his  tribe  to  increase." 
Further,  he  says:  ' '  Nearly  all  animals  manifest  a  constant  reali- 
zatfoo  of  three  overshadowing  factors  in  nature  as  they  know 
it — factors  expressed  by  danger,  safety,  self,  or  by  death  and 
lifi"  to  self,  or  in  general  terms  the  evil  of  the  largely  unknown, 
tod  the  ^^^  of  the  fully  known, — co-ordinated  in  the  vaguely 
defined  subject  of  badneas  and  goodness:  and  the  chief  social 
activities  of  animal  mates  and  parents  ore  exercised  in  gather- 
ing their  kind  into  the  hriKhtncss  of  the  known  and  educating 
their  native  dread  of  all  otiier  darkness.  So.  too,  the  more 
timid  tribesmen  ....  betray,  in  cojiduct  and  speech,  a 
dominant  intuition  of  a  terrible  unknown  opposed  through  self 
to  a  small  but  kindly  known.  This  intuition  is  not  born  of  in- 
ler-tribal  strife — it  is  merely  the  subjective  reflection  of  implaca- 
ble environment Over  against  this  appalling  c\'it. 

there  is  a  less  complete  personified  good,  reflecting  the  small 

■UcGee,  J.  V.:  Americaa  Anihropologtst,  Vol.  I,  No.  4>  The  Begin- 
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nucleus  of  coufident  knowledge  with  iu  far  reaching  penumbra 

of  faith A  vague  yd  persistent  placement  of  the 

two  sides  is  clearly  displayed  in  the  conduct  of  men  and  ani- 
ituUs — the  evil -lide  is  outward,  the  good  side  at  the  place  or 
domicile  of  the  iodividual,  and  especially  of  the  group.  .  .  . 
In  general  auiong  the  loner  and  more  timid,  the  back  stands 
for  or  toward  the  evil,  the  face  toward  the  good,  and  among 
the  higher  and  more  aggressive,  the  face  is  set  toward  danger, 
e.g.;  defensively  birds  and  sheep,  huddle  with  heads  together, 
isevagcs  deep  with  heads  toward  the  fire,  and  timid  tribesmen 
tattoo  talismans  on  their  backs,  while  litters  of  young  cami- 
Tora  lie  facing  in  two  or  more  directions,  self-confident  campers 
sleep  with  (eet  toward  the  fire,  and  higher  soldiery  think  only 
of  facing  the  foe." 

The  early  development  of  self-confidence  and  faith  no  doubt 
began  in  some  stich  conditions.  Only  through  the  exploiting 
of  this  terrible  unktiown  could  knowledge  be  acquired  and  ad- 
vanoement  gained.  It  is  thus  clearly  seen  how  all  variations  in 
men  along  the  line  of  &ith  in  self,  feelings  of  safety  in  danger 
and  uncertainty  would  be  of  the  highest  selective  valoe.  Men 
with  such  a  characteri-stic  would  in  consequence  be  inclined  to 
take  greater  risks,  and  those  of  them  that  were  successful 
would  be  much  favored  in  survival  through  their  newly  ac- 
quired knowledge.  Thus  the  exploiting  type  of  man  with  great 
interest  in  the  unknown,  with  a  feeling  of  immuneness  from 
barm,  with  a  strong  feeling  of  coming  success,  was  developed. 
In  its  early  manifestation*!  this  feeling  of  safety  was  propped 
and  strengthened  by  its  objectificatiou  in  such  anthropomor 
phic  forms  as  arc  exemplified  ia  the  complex  structure  of  be- 
liefs in  luck,  favoring  deities,  guardian  nngelK,  etc.  The  value 
of  this  feeling  of  certitude  io  an  environment  of  uncertainty 
cannot  be  overestimated.  It  is  a  biological  device  to  pnxtire 
from  men  the  greatest  amount  of  activity— a  device  which 
takes  no  acconnl  of  the  safety  of  the  individual.  Antipod*!  t 
this  feeling  is  that  of  fear.    The  two  are  ever  in  cooflici.  Ch.  ^ 

ncter  is  largely  determined  bjf  the  relative  slreng^■ft'^^''^^"?^$?^"" 
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the  mighty  will  l)cliind  things  is  especially  behind  him.  To 
mcD  entering  upon  great  enterprises  siicb  a  feeling  is  iiidispen> 
sable.  It  made  a  Naiioleon — the  child  of  destiny — possible  to 
the  world.     It  also  gave  tbe  Chiisiiau  world  its  Clirist. 

Muntesquieu  and  Diderot  both  were  of  the  opinion  that  the 
gratifying  self-reliance  in  the  feeling:  that  I  am  a  special  fav- 
orite of  fortiine.was  the  one  particnlar  motive  of  hazard  plays,' 
For  one  who  does  not  believe  in  blind  chance,  a  pur«  game  of 
^H  chance,  or  any  ri.sk.  i.s  the  purest  form  of  obtaining  an  expres* 
^V  jion  from  the  guiding  power,  or  favor  or  disfavor.  A  phe- 
DomenoR  closely  allied  is  ibe  desire  to  have  one's  fortune  told. 
It  15  a  very  indefinite  notion  of  somehow  getting  a  clue  to  how 
I  stand  ill  relatiou  to  the  universal  mechanism.  This  is  the 
wntral  problem  in  an  environment  of  aucertainty. 

Thus  we  see  how  closely  the  gambling  impulse  approximates 
the  philosophical  and  religious  motive.  With  the  savage,  as 
we  have  seen,  gambling  aud  reltginn  are  almost  identical.  The 
one  chief  incentive  lo  the  savage  for  gambling  is  to  see  how  he 
stands  with  his  favoring  or  disfavoring  deities,  The  very  im- 
plements he  uses  are  developments  from  divinatory  implements 
«nd  often  the  same  devices  are  used,  now  in  divination,  now  in 
gAtubling.     In  deciding  any  specific  case  as  to  whether  he  will 

fo  to  war.  or  as  to  which  direction  he  shall  proceed  to  forage 
>r  food,  he  trusts  to  the  answer  Irom  his  deities,  as  given  by 
toe  fall  of  his  divinatory  implements.     Has  a  theft  b«n  com- 
*QJtted,  his  deities  reveal  the  guilty  man  through  the  same 
TOeans.    In  all  fortuitous  circumstances  lie  trusts  implicitly  to 
5p?^Se  same  divinatory  means,      Aud  with  these  he   gambles  in 
^'*  lime  of  leciealion.      Is  it  not  clear  why  gambling  is  of  the 
ost  serious  moment  to  him  ?     Now  be  is  not  seeking  eucour- 
«§^'nenl  or  direction  in  a  specific  case  but  in  a  general  case. 
^.  ^  'eels  that  the  fall  of  these  impleeients,  directly  guided  by 
.  *    cicily,   is  pregnant  with   meaning  respecting  his  general 
^^'•'.s  with  that  being.     Thus  it  is  the  savage  is  so  desperate  a 
^1  .^b/er,  regarding  his  whole  fortune,  aye,  even  his  wives  and 
.^reii  as  insignificant  in  comparison  with  this  decision  for  or 
^Kftjjjjj  jjim.     So  al.so  in  a  less  intense  degree  is  it  with   the 
;       *^''n  hdi<i:vci  in  luck.     This  explains  much  of  the  almost 
*^*^Couiitat*lc  slates  of  emotional  frenzy  gamblers  display,  and 
'*?'■  tt:nacity  in  play. 
""cjjy  or  unlucky,  that  is  the  paramount  issue  with  them 
i^O  i*>*tter  how  much  a  man  may  understand  of  thecalcu- 
Pf '*^f>rot»abiIities,  when  he  sits  in  the  game,  like  the  observer 
?!!*  quoteti.  he  feels  somehow  he  has  in  him  a  divining  rod 
*>K  tli«;   way  to  success  if  only  be  would  be  guided.     The 
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step  to  absolute  superstition  U  a  short  and  easy  one.  Men  need 
soAly  tbe  assurance  of  their  beinff  a  vital  part  ia  the  universal 
economy.     Heuce  the  unfailing  interest  in  tbe  transcendent 
The  philosopher  Kceks  by  reason  to  gel  fl  grip  on  the  giot 
principle:  the  religious  man  seeks  it  by  faith:  the  gambler,  by' 
faith  strengthened  by  the  favoring  iall  of  the  die. 

Significant  in  this  connection  is  the  fact  that  there  seems  to 
be  a  correlation  between  the  extcnsity  and  intensity  of  tbe 
gambling  passion  and  the  religious  life  of  certain  races.  Prof. 
LazaiDs,  remarking  on  this,  says:  "That  race  which  shows 
the  deepest  religious  development  of  all  races  up  to  tbe  pres- 
ent, that  bxs  built  up  and  developed  the  richest  and  most  sin- 
cere spiritual  life,  the  Teutonic,  showed  in  caiUcst  times  a  pas- 
sionate iuclitialiou  toward  chance  plays The  propeny, 

so  clearly  coaspicuous  in  the  course  of  the  history  of  the  Ten- 
tonic  peoples  fur  the  transcendent,  tbe  abstract,  and  idealistic. 
shows  itwlfalKO  in  the  inclination  toward  those  plays  in  which 
the  idea  of  fate  in  dark  form  and  figure  is  represented.  Stent 
moralists  might  object  to  see  the  higliest  ideas  placed  in  con- 
nection with  immoral  plays  themselves;  but  psycbologtcal  facts 
must  be  investigated  without  prejudice  where  it  has  to  do  with 
tracing  back  a  historically  believetl  uni%'er.sal  property  in  the 
innate  character  of  a  folk  spirit."' 

To  realise  the  enormous  rdle  which  this  factor  that  we  have 
termed  faith,  r  *■,,  the  feeling  of  safety  under  circumstances  of 
great  uncertainty  and  risk,  has  played  in  the  development  of 
civilizations,  a  glance  at  one  or  two  significant  ca.%s  in  ht» 
toT^'  is  necessary.  Tbe  Jews  in  an  environment  of  uncertainly, 
t.  f..  wandering  in  the  desert — with  this  feeling  as  a  basis — 
created  that  system  of  monotheism,  which  has  been  adt^ed 
by  the  whole  Christian  world.  As  the  gambler  must  have  tbe 
conviction  of  safety  in  bis  staking  in  games  of  chance,  and  so, 
on  this  feeling  of  faith  as  a  basis,  creates  the  objective  forms  of 
luck,  etc.,  so  the  Jew  under  the  same  stress  created  the  most 
efifective  of  all  confidence  producing  agents — one  omnipotent 
God — T^io  espedaily  favored  fiim.  In  each  case  the  principle  is 
tbe  same — that  biological  factor  selected  in  the  race — to  instill 
confidence  in  the  face  of  danger,  that  device  to  put  chance  out 
of  tbe  game.  So  wherever  we  find  men  acting  under  circunk- 
stances  of  great  risk,  we  find  this  feeling  asserting  itself, 
it  is  where  this  conviction  of  immunity  from  danger  is  cspe>^ 
cully  strong  that  we  find  races  and  indiriduals  of  the  exploit- 
ing ty|ie.  Tbe  Romans  had  it  to  an  cxtraoidinar)'  degree.  And 
as  Tyler  says:  **  In  the  Roman  world  tlie  doctrine  of  gnardian 
aitgds  came  to  be  accepted  as  a  philosophy  of  buiiuui  life. 
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1  man  had  his  '  genias  natalis' — associated  with  bim  frotn 
birth  to  death — influencing  his  action  and  fate."  We  have  here 
the  bnckbone  of  inciividuali&iu  and  optinu&m. 

Just  as  this  state  of  miiid  was  t>troiig  in  the  Jew  and  Roman 
— ibc  two  great  exploiliug  individualistic  races  of  the  ancient 
world — so  it  is  one  of  the  chief  factors  in  ihe  Anglo-Saxon 
mind.  Asa  prop  to  this  feeling  ot  ceitainty  and  safety,  he 
also  has  his  religion.  The  Anglo-Saxon  race  believes  as  firmly 
that  it  is  the  favored  people  of  the  one  great  God,  as  the  Jew 
did  two  thousand  years  ago.  And  each  individual  believes 
that  he  is  especially  favored.  His  faith  in  his  own  ultimate 
safety  and  good  fortnne,  is  something  stupendous.  IF  a  great 
gambling  enterprise,  as  in  the  case  of  the  Philippine  Islands, 
presents  itsel/~a  whole  nation  cries  "  Manifest  Destiny,"  and 
Dearly  every  preacher  in  tlic  land  proclaims  it  to  be  the  will  of 
God.  The  gambler's  faith  in  his  Inclc — his  constant  belief  that 
next  time  he  will  win,  is  but  a  fact  similar  to  this. 

It  must  be  remembered,  however,  that  though  in  ererj*  case 
the  religion  seems  to  give  man  this  faith — it  is  the  feeling  of 
Ekith,  this  conviction  of  safety  and  certainty,  which  gave  rise  to 
this  particular  form  of  religious  belief.  On  our  thesi.s  this  feel- 
ing is  one  which  has  been  selected  in  the  course  of  evolution  as 
a  ncccssarj'  factor  in  an  environment  of  risk  and  uncerlainty. 
It  may  have  no  objectification  in  religious  or  superstitious 
fioniis  at  all.  In  the  case  of  men  of  genius  this  is  often  exetn- 
pUGed — as  seen  in  the  man  who  perceives  a  work  to  be  done, 
precarious  and  uncertain  in  it.<t  outcome,  yet  who  in  his  soul 
feels  he  is  the  man  to  accomplish  that  work  and  has  little  fear 
or  doubt.  This,  says  Pre.s.  G.  Stanley  Hall,  is  the  essence  of 
genius,  At  root  it  is  the  same  feeling  or  conviction  of  safety 
and  certainty,  as  gave  rise  to  such  belieEs  as  luck,  guardian 
.spirits,  and  a  special  Providence.  The  only  difference  is  that 
the  man  docs  not  necessarily  account  for  it  by  attributing  its 
source  to  something  external  to  himself,  though  often  this  is 
tme  as  in  case  of  Napoleon,  "  the  child  of  destiny."  From 
this  standpoint  we  may  expect  a  race  in  whom  a  large  part  of 
what  we  now  call  religious  belief  and  motive,  will  be  identical 
with  normal  life  motives. 

This  bctor  of  faith  in  self  safety  is  often  of  a  deleterious  tn- 
Boence  in  cases  of  abuonnal  optimism  where  the  individual 
tnula  entirely  to  luck  and  not  at  all  to  his  own  eiFort.  It  is 
only  too  true  that  favorable  chance  is  the  goddess  of  Ihe  idle, 
the  criminal  and  the  desperate.  On  the  other  hand,  this  ele- 
ment of  faith  ha.s  additional  value  in  that  it  places  all  the  fav« 
orable  things  that  happen  to  a  man  in  italics.  A  horseshoe 
hung  over  your  door  is  equivalent  to  aodeTscoring  everything 
fimnnate  which  happens  to  you.     The  man  who  believes  that 
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be  is  lucky  selects  and  tsolatcR  the  happy  things  wbicb  happe^E=3 
to  him.  Further,  the  belief  that  you  wiil  succeed  in  an  oncer  '" 
tain  and  difficult  undertakiue  is  often  bairtbe  batlle. 

CoNCLtTSlOW. 

lu  the  preceding  we  have  attempted  to  study  the  psyctic  at — 

titude  and  reaction  of  man  in  the  face  of  one  of  the  great  con 

ditioniog  factors  in  life — that  of  cbauce  and  risk.  Study  shows'^ 
two  opposite  fcxlings  arising,  fear  and  faith,  /.  €. ,  a  fluctuating 
feeling  of  certitude.  The  one  tends  to  make  man  withdraw  or 
at  lea-st  remain  tnactivx;  the  other  to  throw  aside  the  idea  of  a 
blind  chance  and  to  replace  it  by  one  of  law  or  order,  i.  e.,  a 
favoring  will,  and  in  consequence  leads  to  taking  rislu  aad.  in 
gencTal.  incrisi:*cd  activity.  In  giimbling  this  latter  feeling  ex- 
presses itself  predominantly,  as  in  this  play  the  faith  type  of 
man  is  selected.  His  belief  in  his  immunity  from  harm,  in  his 
6nal  success,  is  his  most  marked  characteristic.  This  feeling 
of  certitude  is  the  great  biological  organ  which  functions  to 
suppress  the  idea  of  cbance  and  to  minimize  the  respect  for  the 
danger  in  ri-tk.  It  is  closely  in  touch  with  the  philosophical 
question  which  is  the  paramount  issue  of  crcry  life — "  How  do 
I  stand  in  relation  to  the  deciding  will?"  It  is  not  surprising 
that  this  factor  •should  be  central  in  that  great  species  of  adnlt 
play  which  we  have  attempted  to  anal>-zc  in  this  study. 

(2)  The  preceding  .study  al.so  suggests  that  an  euvironment 
of  uncertain  content  maybe  necessary  to  the  human  species, 
inasmuch  as  it  bus  been  evolved  therein;  that  it  is  an  essential 
condition  to  give  that  state  of  suspense  which  is  the  ideal  con- 
dition of  all  forms  of  pursuit.  This  need  of  tension,  together 
with  the  feeling  of  faith  in  one's  safety,  is  perhaps  one  of  the 
most  effective  of  all  agents  reacting  against  the  great  psychic 
tendency  toward  fixity,  a  tendency  which  expresses  itself  in 
the  formation  of  habits,  and  in  the  accepting  of  absolute  staa* 
dards, — the  natural  end  being  arrest  of  development. 

(3)  A  third  point  worthy  of  emphasis  is  the  emotional  in- 
tensity incident  to  gambling — arising  from  the  presence  of 
many  of  the  strongest  egoistic  instinctive  feelings.  We  find 
that  this  is  one  of  the  chief  iucentivcs  to  gamble.  To  seek  in- 
tense states  of  consciousness  seems,  as  many  writers  have 
pointed  out,  a  normal  tendency.  This  tendency,  whicb  seems 
on  the  increase,  may  be  of  high  selective  value.  The  loSuettce 
of  intense,  emotional  states  on  the  bodily  metabolism  is  now 
well  recognized.  The  Indians  realized  their  therapeutic  valne 
when,  in  cases  of  sickness,  larjje  gambling  parties  were  assem- 
bled in  which  all  present  became  intensely  excited,  often  nearly 
wild.  To  these  conventions  the  sick  were  brought.  This  is 
very  suggestive.     The  race  has  probably  nearly  reached  its 
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limit  in  evolution  aloug  anatomical  development.  But  physio- 
logically, the  possibilities  are  unbounded.  May  it  not  be  that 
this  increasing  ttndency  to  seek  emotional  stales  i?  an  attempt, 
through  natural  selection,  to  put  man  on  a  higher  metabolic 
level.  The  psychology  of  excess  of  all  kinds  becomes  a  large 
problem  in  this  light. 

It  is  significant  to  note  that  we  find  gambling  very  preva- 
lent in  the  early  forniative  periods  of  society,  and  in  newly  ex- 
ploited countries.  Under  these  circumstances,  the  will  to  live 
increases  with  the  increase  of  danger  and  uncertainty.  Hence, 
intense  emotional  states  which  increase  the  feeling  of  the  real- 
ity of  self  as  well  as  the  bodily  metabolism — arc  sought.  This, 
together  with  the  exercise  of  the  feelings  of  hope  and  faith  in 
aelfthat  gambling  afibrds,  makes  it  in  early  states  of  society 
attractive.  So  in  later  periods  gambling  is  indulged  in  as  an 
outlet,  a  channelization  of  the  pent  up  biological  forces  which 
a  narrow  specialized  life  does  not  afford.  Man's  biological 
heredity  in  the  manifold  fonn  of  various  egoistic  impulses  can- 
not be  ignored.  They  demand  expression.  There  is.  so  to 
qieak,  a  kotabolic  imperative.  Thib  outlet  gambling  furnishes 
in  that  it  so  well  simulates  the  environment  of  primitive  man. 
Again,  a  man  iu  a  narrow  specialty  feels  his  restrictions.  He 
may  he  making  needier  and  feel  that  he  can  make  a  machine. 
But  give  him  strong  emotional  excitation,  which  increases 
the  entire  bodily  nietabolisTu.  and  he  is  on  the  metabolic 
level  that  he  would  be  on  were  he  making  machines.  He  has 
all  the  enthusiasm  and  feeling  of  genius  for  the  moment, 
tliongh  he  may  not  be  doing  tbe  work.  Such  results,  gambling 
excitations,  alcoholic  intoxications,  and  the  like  produce.  The 
problem  is  bow  to  give  normal  emotional  channe]i?:ation.  the 
safety  valve  of  this  biological  heredity. 

(4)  The  study  of  the  g.imhliTig  impulse  further  empha.size3 
tbe  fact  that  man  easily  gives  up  the  intellectual  for  the  in- 
stinctive life;  that  he  has  not  learned,  a.s  well  as  many  writers 
would  have  us  believe,  tbe  lesson  of  work  and  the  power  of 
sustained  voluntary  attention.  This  has  been  considered  one 
of  the  great  achievements  of  civilization.  One  of  the  chief 
motives  for  gambling,  a-s  we  have  seen  above,  is  to  obtain  the 
rewards  of  labor  without  laboring.  This  is  one  of  its  chief 
pleasures,  to  have  acquired  a  dollar  without  sustained  toil,  It 
is  also  worthy  of  note  that  often  the  gambler  expeuds  as  much 
energj' in  obtaining  his  dollar  as  if  he  labored  for  it.  In  the 
oac  case,  however,  the  attention  is  spoataoeous,  in  the  other 
vohiiitary. 

(5)  In  the  light  of  this  investigation  a  few  words  in  regard 
to  theories  of  play  may  be  instructive.     It  is  a  fair  question 

rhetber  plays  of  adults  must  be  put  under  a  different  category 
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frcm  plays  of  children.  Let  us  take  a  retrospect.  We  liave- 
beeu  dealing  with  a  form  of  play  found  among  all  peoples. 
The  following  points  are  niost  significant:  (i)  Gambling  has 
for  one  of  its  chief  motive.s  the  acquisition  of  property — in 
other  words,  power.  (3)  Gambltnjc  calls  forth  some  of  the 
deepest  of  human  instincts.  It  is  a  courting  of  fear — fear  with 
which  you  must  trifle,  if,  as  jt  has  been  so  well  expressed,  you 
wish  to  tasle  the  inteusest  joys  of  living.  So.  also,  it  is  the 
seeking  after  feelings  of  foilh  in  self-safety  in  the  face  of  dan- 
gei — a  play  upon  the  hereditary  orchestration  of  success  in  the 
race;  a  feeling  which  is  our  legacy  in  being  the  progeny  of  the 
survivors  and  tbc  6t  in  the  struggle  for  existence.  So  aliM,  as 
we  have  seen,  gambling  raises  into  coosdousness  many  egois- 
tic instinct-feelings, — asthedeureto  dominate  and  humiliate 
yOtiT  fellow,  tbc  love  of  conflict— your  courage  and  power 
against  mine,  the  satisfaction  of  being  the  object  of  jealousy, 
the  pleasures  derived  from  the  exercise  of  cunning,  deceit  and 
concealment.  (3)  GambUng  also  excites  the  deepest  of  all  in- 
terests in  life — that  in  the  traD.<u;endent.  the  dark  obscure  be- 
yond. This,  together  with  the  general  uncertainty  of  the  en- 
vironment, together  with  the  fluciuatious  bclwecen  faith  and 
in  self  and  ever  r^rcurring  fear — plus  the  ever  present  seeking 
for  material  gain — gives  that  tension  which  to  many  is  tbc  very 
definition  of  life. 

Can  you  find  n  half  dozen  deeper  things  in  man  than  these, 
which  form  the  very  nucleus  of  this  great  play  ?     It  Is.  indeed, 
a  simnlation  of  life  feelings.     But  of  life  in  which  all  pity 
md  sympathy  for  man  is  absent;  in  which  self  is  the  all  impor- 
tant center;    in  which  to  gain,  to  fight  and  to  feel  God  is 
with  you,  are  all  in  all;  in  which  each  of  these  is  intensified 
and  exaggerated.     Neither  the  theory  of  play  set   forth   by 
Spencer  nor  that  of  Gross,  nor  any  of  the  theories  of  play 
the  writer  has  met,  wholly  satisfies  these  conditions.  We  me 
here  with  an  expression  of  instinct  centers  which    tx)  doul 
are  highly  anabolic.     But  it  is  not  necessarily  a  case  of  sur- 
plus energy  in  the  organism  which  is  the  meaaing  of  Spemoex 
as  I  understand  it.     U  these  psychic  phcDomena  be  latent 
some  organic  condition,  and  their  niRntlestation.<i  depend  on 
tbc  cells  of  these  organic  ixuiters  being  in  an  anabolic  state, 
fty  it  not  be  thnt  those  centers  which  are  oldest,  acquired 
«  In  the  process  of  evolution,  are  first  objects  of  nutriiioo, 
1  that  each  orsanic  center  receives  energy  according  to  it 
ority  of  age,  especially  if  for  a  long  period  it  was  required'! 
ftniction  actirety  in  the  prcscrration  of  the  species.    ThuSi 
night  result,  where  the  .supply  of  energy  was  at  any  time 
affideut  for  the  whole  organism,  tliat  these  oldest  organic 
itet»  would  be  nourished,  while  variations  acquired  later 
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would  not,  even  though  tliese  might  be  of  more  value  at  the 
time  iu  fittinR  the  organism  for  survival.  One  answers  im- 
mediately that  those  oUi  organic  condiiioiis,  having  ceased  to 
be  of  value  and  hnving  become  nidimeutary  organs,  are  finally 
sloughed  off.  But  is  this  the  case  in  the  psychic  realm?  Is 
it  not  true  that  organs  only  become  nidiiuentary  through 
distise  ?  Do  psychic  ceuters  ever  cease  to  fuuction  actively  ? 
Do  not  old  iustiucls — though  of  no  value  at  present — still 
receive  exerciw  by  thrusting  themselves  at  every  possible 
opportunity  into  activity — especially  in  moments  of  recrea- 
tion— determining  tbiu,  as  t  have  mentioned,  the  forms  and 
nature  of  play?  At  least  it  is  clear,  that  this  being  the  case, 
they  tend  to  become  rudimentary  much  less  than  is  the  case 
with  other  organs  of  the  body.  Even  with  these  latter,  may  it 
not  be  that  orgauis.  such,  for  example,  as  the  tail  of  the  mon- 
key, long  resisted  degeneration  because,  even  after  the  estab- 
lishment of  the  muntcy  in  the  terrestrial  environment,  the  tail 
was  used  to  swing  tlie  monkey  in  moments  of  recreation,  Cer- 
tain it  is.  there  is  a  glow  of  satisfaction  in  using  these  once 
valuable  organs.  So  in  the  psychic  realm  even  though  these 
instinct  centers  may  in  time  become  nidimentary,  is  it  not  at 
least  clear  that  they  resist  degeneration  a  long  time  by  thus 
expressing  themselves  iu  forms  of  play  in  moments  of  rccrca- 
tioD?  In  the  tight  of  these  considerations  play,  especially 
odult  play,  becomes  a  subject  of  not  a  little  sociological  and 
ethical  importance.  Thus  in  play,  for  a  long  time  at  least,  a 
race  would  revive  it:>  psychic  past,  having  created  the  stimuli 
prevalent  in  the  primitive  environment.  Play  would  thus  be 
an  index  to  the  history  of  the  psychic  life — a  kind  of  historico- 
anthropological  theater. 

(6)  As  to  the  contribution  of  this  study  to  the  subject  of 
etIUcs,  it  seems  to  the  writer  there  is  much  which  speaks  for 
itself.  Conduct  is  the  result  of  latent  biological  forces;  muchcon- 
dnct,  being  the  forced  expression  of  highly  anabolic  instinctive 
centers  whtcli  have  functioned  through  long  previous  periods 
in  preserv'ing  the  species.  These  resist  for  a  long  time  degen- 
eration, do  not  tend  re.idily  lo  become  rudimentary,  and  hence 
are  ever  on  the  threshold  of  activity.  Prohibition  is  impossi- 
ble. If  thi*  activity  is  a  menace  to  our  present  social  condi- 
tions, siibstitiuions  must  be  offered.  Ill  other  words  these  in- 
stinct-activities must  be  channelized  into  harmless  courses.  To 
accomplish  this  there  is  necessary  a  thorough  study  of  these 
instincts  iu  their  biological  and  genetic  origins.  This  gives  us 
a  hint  of  what  ethics  and  also  sodolog>'  may  gain  by  leaning 
their  natural  supporter — psychology. 
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ofprime  importance  and  is  entitled  to  at  least  super- Family  ranlc; 
(8)  the  existenoc  of  this  nii>ohanistn  explains  «'A)'with  in-cool- 
ing  sjjawniug'  i^,  and  mnil  6e,  o&sociatcd  to-coolcr'  migra- 
tion and  boreal  distribution,  and  with  in-warming  spawDLDg, 
to-waimer  migration  and  austral  distribution  ;  (gj  by  a  working 
backwards  from  the  time  oi  most  successful  hatchiug.  the 
time  of  spawning  has  been  determined  via  natural  selection; 
and  (lo)  tbe  time  of  spawning  being  so  Sxed,  by  a  further 
working  backward,  natural  selection  has  determined  the  time  of 
precedent  migratiou. 

Spawning  Habits. 

1,  TAe  sigftificant  fad  in  th<  iemperaiure  relations  cffithes 
is  the  dislribulion  of  spawning  with  rtfercnex  Ic  the  signs  of  t/u 
tempeTature  zodtiu. 

k&  to  the  temperature  relations  of  spawning,  it  mu.st  first  be 
noted  that  it  is  nearly  all  concentrated  into  two  fairly  distinct 
periods,  a.  fall  period  from  about  September  i  lo  freezing  (No- 
vember), and  a  spring  period  from  thawing  (March)  to  abont 
July  1.  It  is  not  contended  that  these  limits  are  exact. 
Some  fall  spawning  begins  late  in  August,  or  even  a  little  earlier 
in  high  latitudes  and  altitudes,  and  a  :iotiiewhat  larger  amount 
lasts  into  December,  but  this  is  merely  delayed  fall  spawTiing. 
The  very  purpose  of  this  paper,  however,  is  to  insist  upon  tbe 
fact  that  tiie  determinant  is  not  tbe  calendar,  but  a  given  tetn- 
perature  takfti  in  connettion  with  the  dirediem  of  temperature 
trend.  Mere  contact  with  water  of  a  given  temperature  cannot 
alone  be  the  cause  of  spawning,  for  in  thenatnre  of  things  t^ucii 
contact  occurs  twice  every  year,  once  on  warming  water  and 
once  on  cooling  water,  while  spawningocc-urs  butonce.  Though 
perhaps  not  entirely  new,  this  relation  needs  lo  be  emphasized 
and  may  be  thus  formulated  ;  At  regards  spawning,  fresh  water 
{and  prubably  all  other)  fishes  fall  into  twogroups,  those  ahitk 
spawn  in  warming  water  and  those  whieh  st^anm  in  footing  water. 

2.  The  cause*  of  spatvning  is  Ihe  definite  temperature  trend 
in  one  direeiitm. 

With  marine  Gshes  our  knowledge  is  least  certain  for  those 
species  which,  like  the  cod,  spawn  eggs  which  rise  to  the  sur- 
foce  ("  floating  "  eggs).  But  ever^-thing  we  do  know  tends  to 
show  that  with  them,  too,  water  temperature  is  the  cause  of 
sp&wuing ;  for  they  spawn  within  fairly  cldse  time  limits,  and 
spawning  is  retarded  or  adi'anced  by  unusual  Huctualions  of 
temperature  from  the  average,  just  as  is  the  case  with  the  beach 

>  In-coolttiK  apaHning :  Spawning  in  coolinc  vratcr.  To<oolcr  migro- 
litg  :  MigmtinK  from  wkTSicr  wBtcr  to  cooler. 
<  Or,  better,  toe  cuviroameatal  {actor,  tbe  iinmcdutc  atimtiliia. 
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spawners  and  the  aaadiomes,'  where  our  knoH-ledge  ts  more 
complete. 

The  rule  certainly  holds  for  the  ocean  bottom  spawners. 
Thus,  to  take  a  single  insiance,  the  raovernents  of  the  Norwe- 
gian herring  (which  spawns  in  warming  water)  to  its  spawning 
grounds  depend  on  temperature,  most  being  caught  on  the 
spawning  beds  between  iz  and  14"  C.  cold  weather  diminishes 
the  yield  of  the  fisheries,  the  higher  the  temperature  the  deeper 
the  spavrniug  grounds,  aud  the  Dutch  fishermen  set  their  oets 
by  the  lliermonieter. 

With  both  beach  spawners  aud  anadromes),  in  the  case  of 
those  species  ripening  in  warming  water,  spawning  takes  place 
in  a  regular  progression  from  sonlh  to  north.  Occasional  accord- 
ant exceptions  occur.  For  an  actual  example,  an  in-warming- 
spawiiing  species  i*  known  lo  spawn  earlier  in  the  northern  of 
two  closely  approximated  streams  that  stream  being  from  local 
catises  the  warmer.  Further,  the  regular  progression  acroa 
the  parallels  of  latitude  finds  its  counterpart  in  au  equally  regu- 
lar progression  with  increasing  altitude.  Moreover,  spawning 
takes  place  earlier  in  warm  seasons,  and  later  in  cold  ones. 
With  shad  the  proportion  of  ripe  females  taken  early  in  the 
season,  to  the  whole  number  of  ripe  females  caught,  is  greater 
in  warm  seasons,  and  then  ripe  females  are  scarcer  later  in  the 
season.  The  exact  reverse  holds  for  those  species  which  ripen 
in  cooling  water,  an  equally  regular  progression  occurring  from 
ncnth  to  south  and  from  high  altitudes  to  low.  In  cold  seasons 
spowning  takes  place  earlier,  in  warm  seasons  later,  and  it  occurs 
earlier  in  Ihecoldcr  of  twootherwiae  similar  and  closely  approx- 
imated streams.  Finally,  there  is  actually  observed  with  both 
classes  of  hsh,  a  thorough  correspondence,  increment  for  iucrc- 
nent,  between  progressive  approximation  in  water  temperature 
to  the  spawning  poini,  and  progressive  approximation  in  the 
Teprodnctivc  organs  to  full  ripeness. 

3.  Strutsuraify  similar  forms  tfnd  strongly  to  sustain  similar 
felaiimis  lo  the  temperature  curve,  that  is,  to  spawn  eiihtr  alt  on 
its  ascending  or  ail  ott  its  dcscfttdtng  limb. 

This  subject  cannot  be  here  treated  in  extenso  but  it  may  be 

itioned  that  all  the  minnows  (Cyprinid<e),  thecatfishcs(Silu- 

i),  and  the  sunfishes  (Centrarchidse),  spawa  in  wunning 

Iter,  while  among  fishes  spawning  in  coolingwatcr  arc  all  the 
cods  (Gadida:),  and  also  probably  all  theSalmonids,  The  last 
will  now  receive  more  extended  discussion.  The  following  is 
a  list  of  the  native  American  species  with  their  spawning  limes  : 
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By  Itn'SRK  RAXuoLm  Gublxv,  H.  D. 
SoOMtlnM  Fellow  in  Clark  Univemtjr' 


Introddction. 

In  reading  Darwin's  Expreaion  of  EmeUons  one  beoomes] 
impres&ed  wttli  the  itiea  lliat  while  for  the  Kpcctal  purpose  to 
which  that  work  relates,  it  suffices  to  say  that  certain  move- 
ments are  the  direct  ontcome  of  the  constitution  of  the  nervous 
system,  for  the  broader  purposes  of  evolutional  neurology  the 
real  question  is:  How  did  the  uervous  system  come  to  be  sndi' 
as  it  is;  that  '\s.  bow  ba5  it  come  about  that  there  bas  beeal 
developed  just  thai  scries  uf  nerve  mechanL<itas  which  corres- 
ponds to  the  demands  made  upon  the  organism  by  its  enviroa- 
menl?     It  is  not  enough  to  say  that  it  has  arisen  throughi 
natural   selection   unless  we  can,  without  violating  scientific' 
probability,  show  in  some  precise  and  detailed  way  bow  the 
necessary  gradations  could  have  ari.scn  and  been  selected.     In- 
stead of  looking  around  for  a  god-send  in  the  way  of  "spouta- 
neous"  variations  we  would,  as  Hinicr  insists,  better  look  to 
physiological  law^  for  the  basis  materials  upon  which  natural 
selection  can  work.     To  this  end  the  tracing  of  the  steps  by, 
which,  in  the  fishes,  from  a  comparatively  simple  instinct,  &j 
comparatively  complex  instinct  with  various  acces«oi>-  iiisiiocts, , 
has  arisen,  cannot  be  without  value  ;  for  it  shows  how  a  pro-' 
gressive  change  of  conditions  in  the  environment  has  originated 
a  definite  correlative  change  of  function  in  the  organism.     And 
the  paucity  of  cases  in   n-hich  such  a  definite  correlation  is 
demonstrable,  renders  every  one  valuable. 

In  the  .study  of  animal  psychology  one  method  especially 
oBers  a  chance  which  should  not  be  neglected,  namely  the 
comparative  method.  Careful  obserralion  and  comparison  from 
species  to  species  of  a  genus,  from  genus  to  genus  of  a  family, 
and  from  area  to  area  (geographical  distribution),  may  be  ex- 


■This  pAper  ^mbadies  conclnsifitis  formtd  io  part  during  five  vtAn 
of  vorlE  tn  ibc  U.  S.  Pish  Cotntuiftsion,  and  in  part  &»  th«  result  of  > 
collection  *ud  comparison  of  all  data  npon  tUe  habits  of  fi«be<  in  llie 
firat  two  Rrporli  of  tlic  Cummijuioa.  made  while  at  Clmrk  ITnivenit)'. 
I  bera  extead  th«n1ci>  ici  Prof.  H.  Warren  Evcruiftnii  aad  Dr.  t'tlU 
Schwyncc  for  their  kiiidticsi  in  ciiticining  mauusciipt,  and  lo  Dr.  W. 
C.  Kentlall  (or  (uTDishtnK  data. 
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pected  to  give  some  clue  to  relative  antiquity  of  instiuctit;  the 
oldest  instincts,  lite  the  oldest  structures,  being  (in  general  and 
subject  to  more  or  less  qualification)  those  in  which  the  most 
species  of  a  genus,  genera  of  a  family,  etc.,  agree;  and  tlie  most 
recent  being  those  in  which  the  species,  genera,  etc.,  differ  the 
moM.'  The  present  method  of  studying  the  psychic  develop- 
ment of  the  young  is.  of  course,  excellent.  But  just  as  com- 
parative anatomy  preceded  embryology,  so  here,  as  a  preliminary. 
the  comparative  may  prove  more  pro6table  than  the  develop- 
mental psycho-physiology. 

For  the  evolutional  physiologist  the  most  important  task  is 
the  locating  of  the  cardinal  points  of  the  spiral  life  curve,  that 
is,  the  division  of  the  Hie  cycle  into  it<i  ticparate  terms,  the 
analysis  of  their  interdependence,  and  the  determination  of  their 
order  of  sequence  and  the  conditions  v<hUk  determine  that  order. 
In  the  fishes  the  determination  of  these  cardinal  points  is. 
fortunately,  not  difficult.  They  here  mark  the  periodically 
recurring  instincts  of  uiigration  and  reproduction.  And  just 
as  we  find  Ryder'  implying  that  repetition  of  stnicturc  is  con- 
ditioned upon  repetition  in  embryonic  environment,  so  here  we 
can  assert  that  cyclical  recurrence  of  instinct  is  the  outcome  of 
cyclical  recurrence  of  environmental  stimuli. 

Consideriug  that  on  account  of  their  economic  importance, 
we  have  a  fuller  and  more  accurate  knowledge  of  the  habits  of 
fishes  than  of  those  of  other  animals,  it  is  surprising  that  up  lo 
the  present  there  has  been  no  attempt  at  a  conaected  and  sys- 
tematic presentation.  Except  for  a  few  paragraphs  in  Darwin 
and  a  few  pages  iu  Romanes,  there  is  practically  no  literature 
apart  from  numerous  acattcrd  notes,  mostly  in  the  Reports  of 
the  various  Fish  Commissions  and  Fish  Cultural  Societies.  The 
present  paper  is  merely  an  attempt  to  bring  order  out  of  chaos. 

Tile  conclusions  arrived  at  are :  C  ' )  the  significant  fact  in  the 
temperature  relations  of  Gsbe.s  is  the  distribution  of  spawning 
with  reference  to  the  signs  of  the  temperature  zodiac  ;  (2)  the 
cause  of  spawning  is  the  definite  temperature  irend  in  one 
direction;  (3)  structurally  .similar  foims  lend  strongly  to  sus- 
tain in  their  spawning  similar  relations  to  the  temperature  curve; 
(4)  iu  at  least  some  cases  apparent  exceptions  can  l>e  harmonized 
with  the  law  ;  (5)  for  a  given  species  the  temperature  relations 
which  determine  its  migration  and  probably  also  its  geographical 
distribution,  are  the  same  as  those  which  determine  its  spawn* 
ing ;  (6)  these  facts  demonstrate  the  presence  of  a  temperature 
respousive  nerve  mechanism  ;  (7)  this  meclianism  is  a  chaiacter 

'No  on«  will  suppose  ibat  tliis  is  reKird^^d  as  anew  meiliocl.  In 
CtMnparative  Piycliolony,  tiowever.  it  has  not  be«a  Dtiltzcd  to  any 
extent. 

*Wooda  Holl  Lccturci  (<rr  1894.  i89Si  pp-  33-55- 
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of  prime  importance  and  is  ratiUcd  to  at  least  super- Family  rank; 
(8)  the  existence  of  this  mechanism  explains  itfiy  with  ia-coot- 
JDg  spawning'  is.  and  must  be,  assoctatrd  to-cooler'  migra- 
tion and  t>orcal  distributtoii.  and  nith  in-warming  spawmng, 
to-warmer  migration  and  austral  distribntion  ;  (g)  by  a  wortiog 
backwards  from  the  time  of  most  successful  hatching,  the 
time  of  spawning  has  been  dctermiDed  via  natural  selection: 
and  (lo)  the  time  of  spawning  being  so  fixed,  by  a  further 
vorking  backward,  natural  selection  has  determined  the  time  of 
precedent  migradoa. 

Spawking  Habits. 

I.  The  signiJUani  fad  in  ike  temperature  relaiions  of  fithet 
is  the  diilribttUon  of  spawning  with  reference  to  the  signs  of  the 
temperature  zodiac. 

As  to  the  temperature  relations  of  spawning,  it  must  first  be 
noted  that  it  is  nearly  all  concentrated  iuto  two  fairly  distinct 
periods,  a  fall  period  from  about  September  i  to  freezing  (No- 
vember), and  a  spring  period  from  thawing  (March)  to  about 
July  I.  It  is  not  contended  that  theae  limits  ore  exftct. 
Some  fall  spawning  begins  late  in  August,  or  even  a  little  earlier 
in  high  latitudes  and  nttitudes,  and  a  somewhat  larger  amount 
lasts  into  December,  but  this  is  merely  delayed  fall  spawning. 
The  very  purpose  of  this  paper,  however,  is  to  insist  upon  the 
fact  that  the  determinant  is  not  the  calendar,  but  a  given  tem- 
perature taken  in  eoaneclion  uiih  the  Jireetiott  of  temperalurt 
irefid.  Mere  conlnct  with  water  of  »  given  temperature  cannot 
alone  be  the  cause  of  spawning,  for  in  the  nature  of  things  such 
contact  occurs  twice  every  year,  once  on  warming  water  and 
once  oo  cooling  water,  while  spawning  occurs  but  once.  Though 
perhaps  not  entirely  new.  this  relation  needs  to  be  enipha^aacd 
and  may  be  thus  formulated  :  At  regards  spawning ,  fresh  water 
(and  probably  oil  other)  fishes  fail  into  tvpo groups,  those  whieh 
^au-n  in  warming  water  and  ikose  which  sfiawn  in  eotyting  water. 

s.  The  cause*  of  tpawning  is  the  definite  temperature  trend 
in  one  direction. 

With  marine  fislies  our  knowledge  is  least  certain  for  those 
species  which,  like  the  cod,  spawn  eggs  which  rise  to  the  sur- 
face ("floating  "  eggs).  But  ever>-thing  we  do  know  tends  to 
show  tliac  with  them,  too,  water  temperature  is  the  cause  of 
spawning;  for  ibey  spawn  within  fairly  close  time  limits,  and 
qnwning  ts  retarded  or  advanced  by  unusual  fluctuations  of 
temperature  from  the  average,  just  as  is  the  case  with  the  beach 

h  ' ^_ .^ 

*Iii-cooliD^  *pawtiing:  Spawaiog  in  cooling  water.  To-cooler  mlgra* 
Jng;  Migr«liQg  from  warmer  water  to  cooler. 
'Or,  better,  the  «iiviroumeaUl  factor,  ibe  immediate  stimnlos. 
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spawners  aud  the  anadromes,'  where  our  knowledge  is  mote 
complete. 

The  rule  certainly  holds  for  the  ocean  bottom  spawners. 
Thus,  to  take  a  sinj^le  instance,  the  ranvemeuts  of  the  Norwe- 
gian herriag  (which  spawns  in  warming  water)  to  its  spatvning 
ground!!  depend  on  temperature,  most  being  caught  on  the 
spawning  beds  between  12  and  14"  C. ,  cold  weather  diminishes 
the  yield  of  the  fisheries,  the  higher  the  temperature  the  deeper 
the  spawning  grounds,  and  the  Dutch  Eshennen  set  their  nets 
by  the  thenuometer. 

With  both  beach  spawners  and  anadromes,  in  the  case  of 
those  species  ripening  in  wanning  water,  spawning  takes  place 
in  a  regular  progression  from  south  to  nonh.  Occasional  accord- 
ant exceptions  occur.  For  an  actual  example,  an  in-warming- 
spawning  species  is  known  to  spawn  earlier  in  the  northern  of 
two  closely  appioxiraated  streams  that  stream  being  from  local 
causes  the  warmer.  Further,  the  regular  progression  across 
the  parallels  of  latitude  finds  its  counterpart  iu  an  equally  regu- 
lar progression  with  increasing  altitude.  Moreover,  spawning 
takes  place  earlier  in  warm  seasons,  and  later  in  cold  ones. 
With  shad  the  proportion  of  ripe  females  taken  early  in  the 
season,  to  the  whole  number  of  ripe  females  caught,  is  greater 
in  warm  seasons,  and  then  ripe  females  are  scarcer  later  in  the 
seRson.  The  exact  reverse  holds  for  those  si)ecies  which  ripen 
to  cooUng  water,  an  equally  regular  progres-sion  occurring  from 
north  to  south  and  from  high  altitudes  to  low.  In  cold  seasons 
spawning  takes  place  earlier,  in  warm  sea-sons  later,  and  it  occurs 
carhcr  in  the  colder  of  two  otherwise  similar  and  closely  approx- 
imated streams.  Finally,  there  is  actually  observed  with  both 
classes  offish,  a  thorough  correspondence,  increment  for  incre- 
ment, between  progressive  approximation  in  water  temperature 
to  the  spawning  point,  and  progressive  approximation  in  the 
reproductive  organs  to  full  ripeness. 

J.  Slruiturally  iimilar  forms  tend  strongly  to  sustain  similar 
relations  to  the  temperature  atrve,  that  is,  to  spawn  either  ell  on 
its  ascending  or  all  an  its  descending  limb. 

This  subject  cannot  he  here  treated  in  extenso  but  it  may  be 
mentioned  that  all  the  minnows  (C>'prinidBc),  the  catfishesfSilu- 
ridac).  and  the  suufishes  (Centrarchidie).  spawn  in  warming 
water,  while  among  fishes  spawning  in  cooling  water  are  all  the 
cods  (Gadidic).  and  also  probably  all  thcSalmoutds.  The  last 
will  now  receive  more  extended  discuwiou.  The  following  is 
a  list  of  the  native  American  species  with  their  spawuing  times  : 
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Fcb.-May 
Nov. -May ' 

Late  &U 


Whitcfisbes  (Corrgonus);  8  spedes.  Late  fall         x 
Atlantic  Salmon  {Saimo  sa/ar),  "      "  x 

Sebago  Lake  Trout  {Saime  saiar 

sebago).  "      "  X. 

Columbia    River    Trout    {ScUtno 

mykiit  Ciarkii),  Spring  ? 

yellow-stoiw;  or  Cut-Throat  Troul 

{^StUmff  mykiii  Leansi),  "  ? 

Utah  L&ke  Trout  {Sa/mo  mykiss 

virginalii), 
Steellicad  {Saltne  Gairdnai), 
Rainbow  Trout  (Salmo  iridfus), 
Brook  or  Speckled  Trout  {Saive- 

Units  fan  tinalts ) . 
GreeolandCliarr  (^Salvelinus alpi- 

Hus  siagnaifs) , 
Dolly  Varden  Trout  {Saive/mus 

Parkii), 
Chinook   (or  Quimiat)    Salmon 

(  Ontorhytiehus  tsckawyticha) , 
Blucback  Salmon  {OHctrhynckus 

nerka'i. 
Humpback  SaXm(m.{Onct>rhyrukus 

gorbuuha  ) , 
Dog  Salmon  (OmorAync&m  kela),  Sept.  or  some* 

what  eattier    x 
Silver  Salmon  {Otuorhytuhus  ki-  Late  fall. 

suieh).  early  winter      x 

Great  Lake  Trout   iCriitivomer 

namaycush ) ,  Sept.  -  Dec       x 

Grayling  ( 7'hyniaHus  vgnifer)^        Ai^il  ? 

From  this  li&t  it  appears  that  as  a  whole  the  Salmoutds  aiej 
fall  !ipawner<),  that  is  unquestionably  spawncrs  in  cooling  water; 
but  a  few  species  arc  aberrant  in  this  respect  and  this  brings  as 
to  our  next  consideration. 

4.  In  at  lean  some  eases  afferent  ext^ptitms  ran  be  harmo- 
niseii  with  the  law. 

Before  Inking  up  this  propoedtton,  however,  one  current  bnt 
erroneous  idea  must  be  corrected.  In  so  far  as  it  has  been 
alluded  to  at  all,  it  seems  to  have  been  tacitly  assuoicd  that 
spring  spawning  must  mean  spawning  in  warm  water.  So  tw- 
questiouingly  hns  this  been  aimumed  that  there  are  few  thenno- 
metric  data  to  which  to  appeal.     It  is,  however,  demonstrable 

>  See  below. 

'July  only  ia  high  altitades. 


July- Dec,' 
Aug.-KoT. 
Aug. 
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that  ftt  least  it  may  be,  and  it  is  quite  probable  that  in  some 
cases  it  is,  a^socialed  (via  a  temperature  induced  roigration) 
with  the  exact  opposite,  viz.,  spawning  in  cooling  water.  As 
examples  of  the  latter  may  be  cited  passage  from  the  bfittom 
water  of  a  lake  nt  maximum  density  temperature  (4*  C.)  into 
tributaries  just  thawing  (tUat  is,  approximating  to  o*  C.},  and 
passage  a  little  later  in  theseasou  from  a  warming  lake  or  ocean 
into  snow  fed  streams.  The  assumption  that  spring  spawning 
Htcessariiy  meaus  spawning  in  warming  water,  is  then  entirely 
unwarranted. 

Now  for  the  explanation  of  the  abcrrancics.    The  American 
Salmonidfi  which  extiibit  ibc  anomaly  of  spring  spawning  are: 
^^^^         Salmo  mykiss  (3  varieties). 
^^^P         Salmo  Gairdncri. 
V  Salmo  irideus. 

B     First,  as  regard*  the  interrelation  of  the  species.   Jordan  and 

H  Bvemtann  think  Salmo  Gairdncri  nothing  but  S.  irideus  which 

■"has  descended  to  sea  and  returned,  and  Gilbert  and  Evermaun 

know  no  way  of  distinguishing  the  young  of  the  two  species, 

•  Whence  it  is  at  least  possible  that  the  three  exceptions  are  in 
reality  but  two.'  Second,  iu  all  these  forms  the  spring  spawn- 
ing either  ensues  upon  migration  into,  or  takes  place  in  moun- 
tain (and  mostly,  if  not  entirely,  ice-fed)  streams  which,  as  has 
been  shown,  do  not  necessarily  warm  with  the  advancing  season, 
the  ice  or  snow  only  melting  ihe  faster.  Third,  in  the  case  of 
S.  irideus  we  are  not  coufiued  10  presumptious.  In  the  McCloud 
River,  California,  it  spawns  from  January  i  to  May,  but  that 
this  is  »0/ spawning  on  warming  water  is  shown  couclnsively 
by  the  fact  that  when  brought  from  the  McCloud  to  the  Wylhe- 
TiUe.  Virginia,  hatclier>',  it  shifted  its  spawning  time  not  for- 
ward to  spring  but  backward  !o  j'aU,  and  spawned  from  November 
to  March.  The  inferences  are  that  at  Wythevillc  a  temperature 
is  reached  in  November  which  is  cot  reached  in  the  McCloud 
until  January,  and  that  the  McCtoud  is  about  the  southern- 
most point  in  the  distribution  of  the  species,  liecause  farther 
south  the  temperature  in  winter  does  not  sink  to  the  spawning 
point.  The  large  salmon  of  the  Danube  {Htuho  hucho)  runs 
up  the  tributaries  of  that  river  from  March  to  May  to  spawn. 
In  the  absence  of  data  and  considering  the  similar  migration, 
it  is  not  unreasonable  to  suppose  that  this  species,  and  also  the 
graylings  which  spawu  under  similar  coudilions  of  migration, 
may  conform  to  the  rule. 

*  The  cose  siooil  tbns  wlieu  the  above  was  written  in  1895.  In  the 
latest  aatboritativc  i>TOi]Vuncein«iit  (Jcndan  &  Hveriaatiu,  iS^6.  Bnll- 
U.  S.  N»l.  Mti».,  XLVll,  pp.  488-500)  all  three  species  are  tecoguitd. 
but  apparently  as  Foci  arounil  wliicli  a  uumber  cA  varintiotu  groop 
tlivmuWes.  nnd  iDtermedinte  varittics  are  referred  to. 
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5.  F^r  a  gyvat  species  Ihe  tempfrature  relations  TvhieM  deter- 
mine its  migration,  and  perhaps  (Uso  its  geograpHieai  distribution, 
are  the  same  as  those  tthieh  determine  its  spawning. 

Under  Migration  Habits  it  wUl  be  shown  that  those  spcciw 
which  are  stimulated  to  spawn  by  vrarmtn^  water  are  equally 
stimalated  to  migrate  by  wanning  water,  and  viee  versa  for 
forms  stimiilalcd  to  spawn  by  cooling  water,  subject  only  for 
the  Salmonids,  to  the  (probably  only  apporeuO  exceptions 
already  discussed.  It  reniaius  here  only  to  point  out  that  those 
forms  which  spawn  in  warming  water  are  all  austral  fonss, 
whereas  tho<>e  which  spawn  in  cooling  water  are  all  boreal 
forms.  Both  of  these  cla&ses  meet  iu  the  temperate  zone,  hut  it 
seems  a  fair  inference  that  tlieir  range,  northward  in  the  one 
case  and  southward  iu  the  other,  is  checked  at  the  limits  where 
their  respective  spawning  temperatures  disappear  ;  that  is,  the 
austral  forms  cannot  range  farther  north  than  the  place  at  whidh 
the  highest  summer  water  temperature  reaches  the  spawning 
point,  or  the  boreal  forms  farther  scmtb  than  the  place  where, 
at  the  lowes!  winter  temperature,  the  water  cools  to  their  spawa- 
ing  point.  At  least  the  high  altitudes  which  mark  the  south- 
ernmost limits  of  the  ranges  of  the  rainbow  and  the  Yellowstone 
trouts,  speak  for  this  view. 

6.  7'Aese  /acts  demonstrate  the  presence  of  a  iemperaturt- 
responsive  nerve  mechanism. 

The  word  "demonstrate"  is  used  advisedly,  for  it  would  be 
literally  inconceivable  (that  is,  opposed  to  alt  biological  analog 
whatever)  that  such  a  progressive  development  of  the  repro- 
ductive organs,  extending  over  months,  should  be  independent 
of  nervous  control.  .A.ny  objection  ba-wd  on  the  lack  of  actual 
anatomical  demonstration  of  the  mechanism,  would  prove 
equally  well  that  the  mamniar)-  development  of  pregnacy  is 
independent  of  nervous  control.  Consisting  of  more  than  one 
neurone  (a  ncrv-e  cell  plus  its  fiber),  the  utero-mammary  reQcx 
arc  cannot  be  demonstrated  anatomically,  that  is.  by  the  ttsual 
degeneration  methods.  Still  its  existence  must  be  conceded 
throiigbout  the  whole  mammalian  class  ;  and  as  it  is  not  known 
outside  that  class,  it  becomes  jui^t  as  important  a  taxonomic 
feattire  as  the  uterus  or  mamuise,  for,  like  them,  it  persists  over 
equally  wide  groups,  areas  and  times.  As  biological  philoso- 
phers, therefore,  it  behooves  us  to  remember  that  besides  the 
convenient,  naked  eye  anatomical  characters  utilized  for  classi- 
ification.  a  number  of  physiological  characters  exist  which  are 
perhaps  less  immediately  evident,  but  which  are  none  the  less 
real  and  important. 

7.  T^is  f/techanism  is  a  character  of  prime  imporlanee  and 
is  entified  /^  ^y   \fa%i  iuper-Family  rank. 

For  it  play^   the  dominant  loU  in  the  fish's  life.   Jast  as  much 
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if  Dot  indeed  more  than,  the  Salmonidie  are  fishes  with  ab- 
dominal ventral  fins,  two  dorsal  fins  (an  anterior  rayed,  a  poste- 
rior adipose),  scaly  bodies  without  barbels  or  spines,  with  distinct 
maxillaries,  naked  head,  ctenuid  scales  and  siphonal  stomach 
with  many  pyloric  cseca,  are  they  fishes  which  (on  the  whole  and 
small  fluctuations  in  the  life  cycle  perhaps  apart.)  lend io  seek 
toeler  water .  Indeed,  ihisis  iheir  fundameulal  dynamic  charac- 
ter, the  character  which  is  back  oftheir  niigra.tions  and  habitats, 
which  latter  have,  in  lurn,  developed  their  generic  and  specific 
differences.  In  every  element  by  which  we  rate  the  taxonomic 
value  of  biologic  characters,  namely  persistence  over  wide 
g;roups,  areas  and  times,  this  nerve  mechanism  (demonstrated 
by  its.  effects)  must  be  accorded  high  biologic  rauk.  For  though 
the  Salmooids  have  been  able  lo  change  almost  everything  else 
(habitat,  mode  of  life,  feeding  habits,  etc.)  and  coincidently 
bavc  varied  through  species  aud  genera  luto  families,  there  is 
not  at  present  a  proved  instance  of  any  species  haviii)f  varied 
to  spawning  in  warming  water.  Indeed  there  would  seem  good 
reason  for  believing  that  they  could  not  possibly  so  var>'.  for  a 
change  by  an  abrupt  shift-over  would  manifestly  be  impossible, 
and  slow  variations  toward  such  a  chauge  could  only  consist  in 
a  shilling  of  the  spawning  time  toward  a  warming  water  season, 
a  shifting  which,  as  shown  on  p.  416,  would  necessarily  be 
eliminated  through  natural  selection. 

It  must  be  accorded  at  least  super-Family  rank  inasmuch  as 
both  the  Argentinidae  (capelin  and  smelt  family),  and  the  Sal- 
monidae  (salmon  family  proper)  in  all  its  genera  and  species  as 
far  as  at  present  known,  agree  In  possessing  it.  That  is,  it  an- 
tedates their  divergence  aud,  if  the  cousideralious  urged  on  p. 
420  have  any  force,  il  certainly  antedates  the  present  streams, 
since  when  the  anadronious  Salnioiiids  were  beach  spawners  it 
already  dominated  their  to-beach  migrations. 

8.  The  existence  of  thii  mechanism  expluins  why  -t'ilk  in-ivoi- 
"£'  ffiawm'nfr  is,  and  must  be,  associaied  io-cooler  migration  and 
boreal  diitribution,  and  with  in-warming  spawning,  to-warmer 
migration  and  austral  distribution. 

No  species  could  be  at  once  incooling  spawning  and  to-warm- 
er migrating,  because  it  would  constantly  migrate  away  from 
the  only  waters  capable  of  developing  the  reproductive  organs. 
Further,  were  such  a  combiuation  pos.fible,  wc  should  find  at 
least  some  in-cooling  spawning  species  with  an  austral  distribu- 
tion, but  wc  do  not.  Whea,  however,  we  once  admit  the 
necessity  of  the  co-existence  of  in-cooling  spa wntug  with  to-cool- 
er migration,  as  two  phaites  of  action  of  the  same  nerve  mechan- 
ism, we  at  once  sec  why  ia-cooling  spawning  and  to-cooler 
migrating  species  mii-st  have  boreal  distribution.  For  they  will 
constantly  be  fended  off  from  the  warmer  southern  waters  both 
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by  repalsioa  of  contact  and  by  the  inaliility  of  finding  then 
water  cool  enough  to  develop  the  tepruductive  orgaus.  AfuUHt 
mutandis,  wc  have  a  similar  cxplanalion  for  the  actual  associa- 
tion of  in-warming  spawning  witb  to-wanner  migration  snil 
austral  dlstribotion. 

If  it  is  urged  that  a  priori  we  might  concdpe  of  cyclical 
varifttioDS  (betn-een,  merely  by  way  of  example,  a  summer  to- 
wanning  and  a  winter  tu-cooling  impulse  or,  vict  versa)  it  OD 
only  be  said  thai  though  the  possibility  is  not  to  be  deoied,  » 
such  actual  ca.%  is  Iloqwd. 

9.  By  a  ivorking  barkward  from  ihe  time  of  most  stietfssjvl 
hatihing,  Ike  time  0/  spawning  has  heen  determined  via  natural 
seleiiioH. 

Though  the  coodittoos  are  siKb  that  general  reasoning 
hardly  be  gainsaid,  probably  the  best  proof  of  this  priudi' 
the  following  actual  caae.  In  the  early  days  of  fish  culture '. 
M.  W.  Clarl:  hatched  whitefish  eggs  in  spring  water  at  47'  F. 
witb  the  rcbuU  that  batching  took  place  too  early,  >11  attempts 
at  arttfidnl  feeding  failed,  and  ihe  iiy  .starved  [o  dea.th.  Xexl 
year  he  used  the  same  spring  water,  merely  interposing  a  vtxA- 
ing  ice  pond,  and  50^  were  successfully  hatched,  begtnning 
about  April  i. 

The  whole  aubject  being  epitomized  in  this  case  cxccssItc 
elaboration  of  argument  is  unDece-ssarx-.  The  fey  must  not 
hatch  too  early  or  they  will  starve,  their  food  not  hatching  oot 
until  about  March  or  April.  If  they  mnst  not  hatch  too  early  the 
eggs  must  not  be  deposited  too  early,  and  those  fish  which 
spawn  too  early  will  leave  no  deaoendants  to  perpetuate  their 
over-readiness. 

Kqually  they  must  not  be  deposited  too  late.  Here,  however, 
the  environmental  conditions  are  not  so  exacting,  and  accord- 
ingly we  find  that  witb  most  of  the  late  &1I  spawners  the  cad 
of  the  spawning  aea»on  is  not  so  sharply  defined  and  tends  to 
fray  on t  into  the  winter.  At  the  beginning  of  the  season  the 
water  is  comparatively  warm  and.  each  day  involves  a  dtspro- 
portiosate  amount  of  development,  but  as  temperature  lowers 
each  day  possesses  a  coosunily  decreasing  iocubattoQ  valtie.' 
,  A  few  days  too  late,  therefore,  has  no  sach  potent  effect  as  a  few 
I  days  too  early.  Besides,  a  delay  of  a  week  at  33-35^  F.  to 
spawning  will  be  made  up  rather  quickly  as  the  water  warms 
in  spring,  ever)'  day  then  doing  as  much  as  several  in  winter. 

*Tbe  mie  o(  50  days  «  50*  F.  aod  $  d«j-»  more  or  lets  lor  every 
tfefnc  InwPT  or  liiKl'cr,  hoId>  faiTl;r  welt  for  many  of  the  Salmooidx. 
'Attenlkin  t*  directed  to  the  rrry  grc«t  vnriation  in  timr  for  a. small 
Tanuiio:!  ia  CcmftcrBtUK.  Thus  compare  50  with  45  and  SS-  ^'  Jfi 
eaoli  •}■>'  repcevcBts  1/50  vl  the  d«rc1opmcBt,  while  at  45  >t  r«pn»c«u 
oxly  i/r5,  and  u^j  ooly  t/iasof  the  wlrole  dev«i9pmeat. 
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That  this  reasoning  is  correct  may  be  inferred  from  the  com- 
paratively few  cases  of  fall  spawners  whose  egf^s  hatch  before 
winter.  With  the  Chinook  Salmon,  for  example,  the  limit  of 
the  end  of  the  season  is  almost  as  sharp  as  the  beginning.  Un- 
like the  later  spanners  which,  stimulated  to  spawn  when  a 
certain  point  is  reached,  continnc  to  l>c  stimulated  for  a  num- 
ber of  degrees  below  (that  is,  the  sliiuuliis  does  not  press  sim- 
ultaneously and  with  irresistible  force  on  all  tndivicltials  alike), 
the  Vast  majority  of  the  Chinook  Salmon  sjiawn  iviihiu  a  short 
time  (about  two  weeks,  at  any  one  place).  And  why?  Because 
their  eggs  hatch  in  about  35  days  and  the  fry  must  be  out  and 
sufliciently  dev'eloped  in  lime  to  seek  winter  (|uarters, 

It  is  not  to  be  supposed,  however,  that  delay  in  deposition 
beyond  somewhat  narrow  limits,  is  an  indiffeieni  matter.  Eggs 
thai  do  not  hatch  about  the  time  of  thawing  produce  fry  belated 
in  the  race  and  which  stand  a  greatly  increased  chance  of  de- 
struclion.  for  at  this  period  a  week's  delay  is  serioiLS,  Every 
day  hosts  of  huogr>'  enemies  ready  to  seize  them  in  the  egg, 
are  aroUMug  from  their  winter's  sleep,  and  even  after  hatching 
the  critical  period  of  egg  sac  absorption,  when  the  fry  arc  feeble 
and  hampered  in  their  movements  by  the  bulky  sac,  must  be 
passed  through  in  the  face  of  the  enemy.  So  that  it  is  certain 
there  is  some  limit  and  that  here,  too,  natural  selection  has  set 
its  seal. 

With  Ihe  spring  spawners  natural  selection  has  also  operated 
bot  in  a  different  way.  The  most  characteristic  difference  be- 
tween the  spring  ."pawners  as  a  class  and  the  fall  spawners  as 
a  class,  is  the  rapidity  of  incubation  in  the  former.  In  part 
this  is,  of  course,  attributable  to  the  higher  water  temperature, 
but  the  disparity  is  sufficient  to  indicate  that  natural  selection 
has  come  into  play.  For  example,  shad  eggs  require  only  from 
10  down  to  4  or  even  5  days  for  incubation,  according  to  the 
temperature. 

In  the  late  fall  and  through  the  winter  the  sandy -gravelly 
beaches  and  shallows  are  deserted,  for  at  the  advent  of  ice  they 
are  abandoned  by  the  spawn  eating  fishes  which  take  refuge  in 
the  warmer  depths.  It  is  at  this  period  that  most  beach  spawn- 
ing occurs.  Here  the  eggs  lie  in  comparative  safety  through 
the  four  months  required  for  their  development  in  the  icy 
waters.  But  in  .spring  on  the  open  beach,  eggs  are  very  much 
exposed  to  enemies,  to  fungus  and  to  asphyxialiou  by  mud. 
Consequently,  other  things  being  equal,  those  eggs  will  .succeed 
best  which  are  held  back  (that  is.  the  spawners  of  which  are 
not  stimulated  to  spawn)  until  the  temperature  has  risen  to 
such  a  point  us  to  m*niuiize  the  time  of  e:ipu3urc  on  the  beach. 
These  considerations  are  reinforced  by  the  known  facts  that  the 
have  somewhat  narrow  tetnperattire  limits  of  maximum 
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vigor.  Thus,  lethargic  below  65*",  shad  fry  thrive  bctwccn6S' 
and  72**.  Ku  route  to  Germany  tliey  weakened  very  fast « 
73"  and  all  died  in  four  days.'  On  trauscontioental  jouroers 
62-75"  was  lolcrdled,  and  So°  was  the  danger  point.  Thus, 
there  must  be  w>me  upper  temperature  limit  beyond  which  ex- 
tinction lic5.  Whence,  among  a  number  of  cg^  deposited  ova 
a  somewhat  protracted  period,  those  will  hatch  best  and  the 
fry  iram  them  will  thrive  best  which  were  spawned  at  the  rigbl 
time  for  the  average  season.  The  only  way  by  which  stich  an 
arrangement  could  be  affected  is  by  the  .i^lection  of  individuals 
var>-ing  favorably  with  respect  to  a  thermal  reflex  arc. 

10.  Thr  spawning  time  being  tofixed^  by  a  further  toariiMg 
baekwapd  Ike  timf  of  pfetedent  migration  has  likewise  been  detef- 
mined  by  nalttrai  jfUttiort. 

Fur  if  they  are  to  spawn  at  a  certain  place  at  a  certain  time 
they  must  leave  in  time  to  reach  it.  We  may  naturally  expect 
that  they  must  start  within  fairly  narrow  time  limits,  for  while 
laggards  will  leave  uo  progeny  to  perpetuate  their  unreadiness, 
on  the  other  hand  they  cannot  start  too  early  because,  for  many 
species  at  least,  their  stay  in  fresh  water  leads  to  death  from 
exhaustion,  the  outcome  of  abstinence  from  food,  injuries  and 
attacks  of  fungus  {SapivUgnid) ,  immediately  after  Rpan'ning, 
Their  stay  in  fresh  water,  therefore,  while  it  must  be  long 
enough  for  Bpa\vning.  cannot  be  much  lengthened  with  impu- 
nity, or  death  would  precede  spawning,  thereby  bringing  about 
the  eliminatiou  of  the  over-ready. 

Migration  Habits. 

Although  we  are  not  here  directly  concerned  with  the  origin 
of  the  seek -the- beach  impulse,  that  inipul-sc  being  taken  as  oar 
point  of  departure,  it  may  be  pointed  out,  parenthtticaUy,  that 
it  is  as  cenaiuly  temperature-induced  as  its  derivative,  the  ana- 
dromons  habit;  for  the  eWdence  is  of  the  same  kind  and  amouot 
in  the  one  case  as  in  the  other,  the  to-btach  migratioos  taluag 
place  in  a  regular  succc^<iion  (lova  parallel  to  parallel,  northward 
in  the  case  of  species  migrating  on  warming  water,  and  south- 
ward iu  the  opposite  case.  ludeed,  so  regular  is  this  succession 
jhat  along-shore  migration  was  formerly  believed  in. 

now  come  to  the  consideration  of  the  anadromous,  or  river 
tng  habit.  Facts  will  be  adduced  to  prove  that  this  habit 
an  exteusion  and  further  elaboratioo  of  the  seek-the- 
ulae.  The  foregoing  contcotions  being  admitted,  the 
Us  of  a  sound  hypothesis  will  be  satisBed  if  it  can  be 
:;  A,  thtre  arc  de  jaeto  bench  spawuers;  B,  in  type 
beach  spawu«:r&  aj^cce  with  the  fresh  water  species, 

bere  utlter  b«=ton  tUeV  of  etaauKe  ol  water)  co-opeimted. 
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and  (llfftr  from  the  pelagic  forms,  and  that  this  difference  suffi- 
ces to  explain  (a)  why  species  of  pelagic  genera  urc  so  rare  in 
fre&h  water,  and  (ti)  why  beach  spawners  are  now  -so  uncum- 
moD  ;  C,  having  once  attained  to  a  seek-tht- beach  impul&e.  the 
conditions  on  the  beacli  were  sTich  thai,  natural  selection  not 
opposing,  (he  beach  Kpawuers  must,  through  the  mere  continued 
action  of  tlie  temperature  responsive  mechanism,  be  led.  step  by 
step,  into  the  forming  streams  of  a  rising  continent  ;  and  D.  in 
the  streams  the  necessarj'  accessor^'  habits  have  been  evolved,  all 
in  accordance  with  accepted  biQli>gicaI  principles, 

A.  TAert  are  de/ado  bfOih  sf>a7vnfrs. 

On  the  English  coast  at  least  eight  species  are  known  which  it 
is  unnecessary  to  enumerate.'  More  important,  as  being  nearly 
related  to  theSalmonidae,  is  the  surf-spawning  capelin  (AfaZ/atus 
viUoxus}.  The  herring  {Clupca  karcngus)  is  another  species 
spawning  above  the  ooze  area. 

B.  /«  eharaeier  of  egg  thf  beack  speiwntrs  agree  ■atiih  the  fresh 
water  species,  and  differ  Jrom  the  pelagic  forms,  and  this  differ- 
erue  suffices  to  explain  .-  (a)  why  species  0/  pelagic  genera  are  so 
rare  in  fiesk  water,  and  (^)  why  beach  spattmers  are  how  so 
uncommon. 

The  eggs  of  the  true  fishes  (Teleosts)  are  mainly  of  two 
classes,  sinking  eggs  and  floating  eggs.  In  either  class  the  eggs 
may  be  separable  or  adhesive."  The  sinking  egg  and  the  adhe- 
sive floating  egg  occur  on  the  beach  and  in  the  streams.  The 
free  floating  egg,  however,  never  occurs  in  fresh  water.  Indeed, 
it  could  not  possibly  occur  there,  as  experience  in  the  artificial 
batching  of  these  eggs  has  abundantly  demonstrated  that  the 
slightest  sediment  is  fatal  to  them  (causing  them  to  sink  and 
tho««  that  sink  are  inevitably  lost),  and  further,  that  motion  is 
equally  fatal,  rupturing  their  delicate  sUellh.  Here,  therefore, 
wt  find  a  sufficient  reason  why  all  marine  forms  have  not  become 
anadromes.  Besides  it  was  not  necessary-  that  they  should,  for 
natural  selection  has  operated  to  preserve  them  in  an  entirely 
difierent  way,  namely  by  a  vast  increase  in  fertihty  and  by 
throwing  over  their  eggs  the  Perseus  cap  of  transparency. 

If  these  consideratiou.s  are  correct,  it  is  easy  to  see  why  beach 
qnwners  an:  now  comparatively  uncommon.  For  on  account 
cf  their  egg  type  they  have  always  been  potential  anadromes. 
and.  for  reasons  given  below,  the  mere  continued  action  of  the 
Kck-thc-beacb  impulse  must  have  tended  to  impel  them  into 
the  forming  streams.  That  the  egg  type  is  the  determinant 
fiicior  in  the  matter  is  further  implied  by  the  fact  that  Lhe  only 


■Mclatosb:  Ball.  O.  S.  Pish  Com.  for  189J  (1894').  XIII,  pp.  341-44. 

*Fof  puipoies  of  fish  culture  adbeaiveaes»  is  so  imponaiit  ■  quality 
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fresh  water  spedes  of  Ihe  pelagic  cod  family,  namtly  Lota  hia. 
has  simultaueously  with  tts  deviation  from  the  &uc«stral  bnbi- 
tat,  deviated  from  the  ancestral  to  &  fresh  water  type  of  egg 
(aukitig  egg  of  large  si/^  as  against  the  minute  floating  eggs 
of  its  pelagic  congeners). 

C.  Having  onte  atfained  to  a  iuk-tke-bca<h  impuli<  Iht  ton- 
ditions  on  the  brach  «?cre  such  that,  natural  scUction  not  opposing. 
the  bfiteh  spawners  must,  through  Ike  ntfrt  tpntintud ati^n  of  t)u 
temperature  responsive  mechanism,  be  JW.  step  by  sfefi,  into  Iht 
forming  streams  o/  a  rising  eontinent. 

For  if,  as  urged,  that  impulse  is  induced  by  temperature 
fititnulation  of  a  reflex  arc,  then  on  a  rising  conlineul  with  its 
gradually  forming  streams,  there  must  occur  jnst  that  further 
daboration  of  the  seek-the- beach  impulse  that  we  now  see  in 
the  anadromous  instinct,  provided  only  that  natural  selectioa 
does  not  oppose.  For  with  a  progressively  chilling  atmosphere, 
the  coolest  water  will  be  found  where  the  proportion  of  vrater 
surface  and  water  movement  to  water  bulk  is  greatest,  as  in 
shallow  bays,  and  de  facto  the  capclin  spawns  in  the  surf.  Bat 
the  coolest  of  all  will  be  found  in  estuaries,  for  here  it  comes 
from  the  streams  where  the  proportion  of  surface  and  movemcot 
to  bulk  is  ad  maximum.  Wherefore,  to-cot^ler  migrating  spe- 
cies advancing  to  the  beach  will  be  deflected  more  into  the 
estuaries  and  most  into  the  streams.  Up  these  they  will,  in 
accordance  with  the  c^xr  acting  physiological  impulse  of  seek- 
the-cooler,  gradually  progress,  lor  with  the  lengthening  of  the 
streams  the  coolest  water  will  ever  be  found  at  the  receding 
headwaters. 

And,  parent  helically,  what  has  been  shown  here  for  to-cooler 
migrating  autJ  iu-cooling  spawning  forms,  applies  equally  well, 
mnfalis  mtttandts.  to  lo*%vanneT  migrating  and  in-warming 
spawning  species,  Tbev  will  find  warmer  water  in  the  estuaries. 
and  the  n'srmest  of  all  in  the  streams. 

The  determinant  of  the  salmous  into  the  rivers  would  thus 
appear  to  be  difference  of  temperature.     What  actual  evidem 
is  there  for  this  view?    Jordan'  says  the  blue-back  and  hump 
back  salmons  ascend  only  snow  fed  Ktream.<t  having  suffiden 
volume  to  send  their  waters  well  out  to  sea.    Contact  with  col^-^' 
"^hably  brings  iheui  up  earlier  than  would  otbcrri^^ 
Spring  freshets  mean  heavy  spring  runs  a^^ 
J  ligliterfallruus.  Evcrinanii  thinks  fresh  \Vjitc>^_ 
'sitcr  of  a  colder  temperature,  is  the  dctcnais.' 
t).     And  Armislead  says  that  though  it  1^ 
"fi5h"'pa.ss  from  the  sea  into  the  rivers  b^ 


en,  1888,  pp.  5r-5>. 
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Cause  the  latter  arc  warmer,  he  has  found  the  sea,  at  least  in 

»soiue  places,  in  late  spring  often  a  great  deal  (very  often  lo'  or 
more)  warmer  than  the  rivers.  When  in  early  spring  sea  tem- 
perature is  low,  no  such  large  runs  occur  in  the  Solway  as  later. 
In  March  with  east  winds,  salinou  do  not  run  nearly  so  well  as 
in  April,  or  in  April  as  iu  May.  At  Douglas  Hall,  though 
fishing  was  legal  from  February,  the  spring  run  was  so  regular 
that  nets  were  not  set  (scarcity  malting  it  unremnnerative) 
hefore  the  end  of  March  and  some  not  before  April .  But  later, 
as  the  sea  warms,  a  good  many  ruu,  If  it  remains  cold  and 
the  sea  temperature  low,  uone  tUB,  but  as  soon  as  the  condition 
levcrses,  in  come  the  fish. 

Nowwhile,  as  has  been  shown,  in  general  river  temperatures 
fluctuate  more  rapidly  than  sea  temperatures,  this  does  not 
necessarily  apply  to  streams  which  flood  iu  spring  from  the 
melting  of  ice  and  snow.  On  the  contrary  many  and  (though 
length  and  volume  would  make  each  case  different)  probably 
most  of  such  streams  retain  a  low  temperature  for  weeks,  in 
fact  till  the  complete  melting  of  the  ice  supply.    These  facts 

■  are,  moreover,  perfectly  consonant  with  the  fact  that  in  general 
the  runs  of  the  Salmonids  of  our  west  coast  take  place  in  the 
spring  progressively  from  south  to  north,  for  the  sea  warms  and 
the  ice  melts  progressively  from  south  to  north,  both  factors  co- 
operating to  make  the  rivers  relatively  colder.  Further,  it 
agrees  with  the  fact  that  the  runs  occur  earlier  in  warm  seasons 
and  on  freshets.  This  view  accords  well  with  the  fact  that  the 
blue  back  and  Chinook  salmons  run  in  both  spring  and  fall,  for 
twice  the  rivers  must  be  a  given  number  of  degrees  colder  than 
the  sea.  while  it  also  affords  an  explanation  of  the  fact  that  the 
dog,  humpback  and  silver  salmons  do  not  run  till  fall,  for  these 
last  three  species  are  probably  out  of  reach  of  the  rivers.  Thus 
when  they  come  in  from  sea  (which  the  dog  salmou  is  definitely 
known  to  do)  they  are  probably  loo  late  to  strike  cold  river  cur- 
rents, the  rivers  having  by  that  time  approximated  to  or  over- 
stepped the  sea  temperature. 

D.  In  tht  streams  the  necessary  accessory  insdncts  have  been 
tvclztd,  a/I  in  aeeordance  wifk  accepted  bidogieal principles . 

The  older  fish  cuUurists  and  some  ichthyologists  held  the 
view,  often  in  a  rather  extreme  form,  that  the  anadromes  were 
gtiidcd  by  an  unerring  instinct  back  to  the  place  of  their  origin, 
and  such  statements  were  current  as  that  a  fish  might  be  de- 
pended, upon  to  return  not  only  to  the  same  river  in  which  it 
Was  hatched,  but  to  the  same  tributary  of  that  river,  and  again, 
tliat  a  fish  hatched  below  a  dam  would  have  no  instinct  (o  go 
higher  than  that  dam,  wherefore  if  it  were  desired  that  the 
young  on  their  return  from  scashould  go  higher,  the  eggs  must 
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be  hatched  higher  up,  etc.  Jordan*  has,  fortunately,  exploded 
this  myth,  and  given  a  rational  and  credible  explanation  which 
does  not  deify  instinct  and  make  of  it  a  fetich.  Briefly,  he  says 
fish  do  not  always  go  up  the  same  river  and  mben  they  do  it  is 
because  not  ranging  far  off  shore,  the  chances  are  large  that  it 
will  be  the  current  of  t/iai  river  they  will  encounter  first  wbeii 
moving  inshore.  As  a  defunct  hypothesis,  therefore,  the  otder 
view  will  require  no  further  notice. 

The  principal  accessory  instincts  which  have  become  snpcr- 
added  in  the  anadromes  as  a  result  of  stream  life  are :  a,  absti- 
nence from  food;  d,  bead-to-cnrrent  impulse;  and  r,  choice  of 
spawning  grounds. 

a.  Abstinence  from  food. 

This  habit  has  many  degrees  and  probably  is  strict  in  direct 
ratio  to  the  length  of  time  required  ad  minimum  aud  the  amouut 
of  time  available  ad  maximum,  tor  the  species  to  reach  the 
spawning  grounds.  We  may  imagine  that  when  the  streams 
were  short  the  fish  could  feed  by  the  way  and  stiU  reach  the 
spawning  grounds  in  time.  Even  this  view,  hoa'cver,  might 
have  to  be  qualified,  as  only  a  short  stay  in  fresh  water  is  det- 
rimental to  some  species  from  their  susceptibility  to  disease, 
principally  attaclis  of  tuagns.  Still,  in  general  the  food-refus- 
ing habit  is  strict  in  proportion  to  length  of  travel,  though  tbis 
has  exceptions,  and  It  may  be  tbat  in  some  cases  absoq)tion  of 
impulse  in  the  reprodoctive  and  motor  systems,  may  suffice  to 
explain  the  phenomena.  It  is,  however,  clear  that  there  most 
be  some  length  of  migration  which  will  require  the  fish  to  push 
OS  tuder  penalty  of  being  belated  and  leaving  no  progeny  to 
transmit  their  huugrincs-s  and  tardiness  at  the  finish.  Gi\'en. 
then,  the  ever  lengtht.uiug  streams  of  a  rising  continent,  each 
year  the  journey  is  longer,  aud  less  time  can  be  given  to  feeding 
by  the  way.  Natural  selection  would  then  gradually  weed  out 
thos«  individtiaU  which  had  the  feeding  impulse  strong,  aod 
favor  those  which  tended  to  concentrate  their  feeding  and  motor- 
sexual  functions  into  different  portionsof  the  yearly  cycle.  This 
is  exactly  what  occurs  with  those  salmons  which  return  to  sea 
afVer  spawning,  for  they  begin  feeding  voraciously  on  reaching 
salt  water. 

b.  The  head-te-airrent  impulse. 

Not  the  least  brilliant  page  of  Romanes's /l/m/ii/fiv/uAVni 
in  AnrmaJt  is  that  in  which  he  argues  that  the  migrator>'  tD- 
stinct  of  the  young  bird  is  inherited  memory-,  and  that  when  it 
is  asked  :  Memory  of  what,  it  suffices  to  answer:  Memory  of 
exactly  wbat  the  old  bird  remember^),  whatever  that  may  be. 
He  ends  by  citing  the  belief  of  Mr.  Black  tbat  swallows  migrate 

•Science  Sketches,  pp.  58-59. 
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Bgainst  the  soutli  wind,  and  points  out  that  such  a  habit  could 
easily  be  inherited,  the  WArm  moist  wind  exdliog  an  impal.se 
to  By  agaiust  it.  Whatever  the  case  may  be  with  swallows,  a 
strictly  analogous  factor  appears  to  be  the  dominant  one  ia 
guiding  the  anadroraes,  namely  the  head -to-current  impulse. 
This  was  discovered  as  soon  as  fish  culture  came  into  vogue. 
Some  of  the  fiTst  Bsh  culturists  being  somewhat  sympathetic 
toward  their  Cnay  friends  which  had  such  long  distances  to 
travel,  conceived  the  idea  of  making  pools  iu  which  the  fish 
could  rest  in  their  progress  up  a  fishway,  with  the  result  that 
the  fish  having,  so  to  speak,  lost  their  guiding  star,  after  try- 
iag  in  vaiii  to  find  among  the  cross  currents  a  predominant  one, 
finally  gave  it  up  and  headed  to  the  vortex  current  floated 
round  and  round  with  (or  rather,  against)  it.  Also  fish  neglect 
a  fishway  which  does  not  have  a  sufficient  volume  of  outflow 
to  attract  their  attention  to  its  mouth,  and  one  which,  though 
pos.'icssing  a  fair  volume,  is  disadvautageonsly  situated  (for  ex- 
ample, near  a  larger  outflow,  or  too  far  downstream  on  one 
side)  to  follow  the  main  current  to  the  foot  of  the  dam.  Finally 
this  head- to-curr cut  impulse  is  so  strong  that  after  the  migra- 
tion is  over  and  the  heaaing  to  current  cousequeutly  is  no  longer 
of  use,  the  salmons  stilt  head  to  the  cuTrent  when  floating 
down  stream.  It  is  possible  that  iu  the  case  of  species  which 
return  to  sea,  this  may  have  a  protective  function. 

Having  seen  what  determined  the  beginning  of  the  journey 
we  may  now  see  what  determines  its  end.  Given  the  salmon 
tj-pc  of  egg  and  the  anadromous  habit,  natural  selection  must 
eliminate  all  those  individuals  which  do  not  continue  to  follow 
Op  the  ever  receding  suitable  physical  conditions  (gravelly 
stretches),  and  suitable  thermal  conditions.  These  coincide 
only  at  the  headwaters.  It  is  then  not  necessary  to  imagine 
an  "unerring  instinct."  All  we  have  to  imagine  is  a  fish  started 
on  its  way  in  obedience  to  one  stimulus  (temperature  Ireud) 
recurring  in  its  environment  in  the  exact  order  in  which  it  has, 
during  incalculable  time,  recurred  in  the  environment  of  its 
progenitors,  and,  later,  being  forwarded  on  its  way  by  a  second 
stimulus  (current)  whidi  succeeds  the  first  in  the  exact  order 
in  which  for  incalculable  time  it  has  succeeded  it  ia  the  history 


'Very  recently  bit  fmiid,  Dr.  P.  Schwyser,  has  drawn  iny  attentloa 
to  the  following:  Mhtlrotrofiismui  by  Eugen  Blaiftius  Jt  FritiSchwy- 
■er  (PfldKer'B  Archiv.,  1S93,  vol.  53J.  Among  otIi*r  facts  the  auihois 
obiervgtl  tlmt  under  the  action  ol  thn  constant  currcnl  cerl«iu  CyprU 
aids  (c»rp,  teuch,  aud  others),  and  llie  brown  trout  (.Saimp/ario)  un- 
derwent a  remarkable  and  Jairly  constant  re-oiicntatioa  witli  the  bead 
to  the  po»itlvc  pwle.  y'ish  might  besupixwerl  to  be  suhjected  to  electric 
stimnli  nrising  from  frictiou  between  the  water  mid  iU  Lauks.  On  tbc 
whole,  however,  tltc  (acta  adduced  would  acem  tobeof  adiCtercnt  kind 
from  tbose  o(  electrottopista. 
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of  the  race  ;  antl  further  to  imagine  tfae  fish  impelled  fortvaid 
by  pure  vis  intrHae  until  checked  by  the  interposition  of  a  super- 
sessory  inhibitory  stimulus  {approaching  or  complete  ripeness) 
ond  its  simuUautoiis  arrival  at  the  spawning  grounds.  For 
tboM:  who  have  followed  the  preceding  reasoning,  not  much 
argument  will  be  required  to  show  thai  these  last  two  factors 
must  (through  natural  selection)  coincide.  To  those  whc 
might,  for  any  reason  of  their  own,  still  urge  that  this  view  of 
a  fish  as  on  a  par  with  an  automobile  torpedo,  is  inconceivable, 
it  may  be  answered  that  while  the  fish  may  in  addition  be  a 
more  or  less  conscious  torpedo,  it  is  not  necessaT>'  to  assert  it  to 
be  any  more  than  such  an  automobile.  In  saying  that  it  is  a 
fish  which  is  migrating  wc  say  it  ifi  an  organism  which  has.  via 
natural  selection,  become  oriented parailcl  (o  its  environment. 
Probably  few  reali re  fully  what  that  means.  It  means  nothing 
less  than  that  to  a  certain  stimulus  (temperature  trend)  it  rtui 
respond  but  in  erne  way.  There  is  no  "  choice  "  in  the  matter. 
If  there  were  any  "choice"  in  past  ages,  and  the  choosen 
chose  otherwise,  they  went  fossil  rapidly  and  our  fish  is  not 
their  descendant.  Again,  sa>'ing  it  is  Si  fi%h  means  that  aftei 
responding  to  temperature  trend  in  the  one  way  possible  to  it, 
it  will  respond  to  the  superscssory  stimulus  (current)  in  the  one 
way  possible  to  it,  and  so  on.  Thus  a  repetend  of  function 
arises  merely  through  a  repetend  of  stimuli,  each  singly  evok- 
ing appropriate  response  in  an  animal  which  is  the  one  out  of 
many  failuresand partial  successes  which  could  respond  seriatim 
in  just  the  urdcr  and  to  just  the  extent  demanded  as  the  price 
of  its  existence.' 

e,     CAoice  of  spanming  grounds. 

Spawning  grounds  are  mainly  of  three  kinds:  mud.  weeds, 
and  sand,  gravel  and  rock.  The  selection  is  by  no  means  a 
matter  of  chance,  and  though  too  few  data  exist  for  the  tracing 
of  every  detail,  certain  salient  facts  are  explicable  and  at  least 
some  of  the  factors  can  be  indicated.  These  go  to  show  that 
the  choice  of  spawning  grounds  has  been  determined  by  the 
egg  type  via  natural  seteclion. 

'After  rctuTniDK  the  proof  1 1i»rc  seen  the  poper  b;  Ratter  in  tlic 
PopHlar  Science  SfoNtMly  forToly,  ioo2,  It  demonstrates  bcvoad  the 
posKitjil it>'  of  oaril,  llie  utterly  uiccuanical  and  uuintcIllKciit  niiinte 
of  Ibc  pbctioiiiciioa.  In  tlie  oc«au,  fisb  ia  ^acral,  move  aj^aiiut  tbc 
various  IocaI  current!  prodticed  by  the  tides.  Thus  n  h»*x%  (or  tbe 
«laliOr«lioii  of  the  Uran-to-cnrrent  impulae  alteady  CTiftied,  prior  to 
tbe  evolution  of  Biiadroniy.  Rutter  thows  that  the  Chinook  (or  Saen- 
memo)  Snlmon  runs  into  the  rirert  aj^lnat  the  ebl>  tide.  Aa  looa  u 
tbe  tide  tnroB  the  fiah  turn  and  run  oni  sgamiit  thr  flood  tide.  Bat 
the  flood  tide  being  of  thorter  duration  ttaas  tbe  ebb  tide,  they  do  not 
run  ont  »»  far  ii»  ihey  ran  in.  Couacqucntl^,  day  by  day  tbey  aaceud 
further,  until  p«at  the  limltAl  Te|[[on  where  tidal  mOTeineat  gives  place 
to  riTcr  current. 
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M%td  (apart  from  weeds).  It  U  almost  impossible  that  a  mud 
bottom  should  be  a  successful  spawaing  ground,  as  the  eggs 
will  almost  inevitably  be  asphyxia.ted.  Wlierefore  fishes  experi- 
encing au  impulse  to  spawn  on  such  bottom  will  leave  few 
descendants  to  inherit  their  delicately  sensitive  mucous  mem- 
brane, while  those  having  an  impulse  to  seek  harder  bottom 
will  transmit  to  a  larger  progeny  their  more  roborant  mucous 
membrane.  Further,  the  exception  su.'itains  the  rule,  the  only 
species  spawaiog  on  mud  bottom  being  co-taiD  cat&sbes,  the 
females  of  which  excavate  nests,  and  attend  to  (probably  aerate) 
the  eggs,  and  care  for  the  fry. 

Weeds.  Here  many  species  spawn,  but  they  are  those  with 
adhesive  eggs.  In  this  case.  too.  physical  conditions  have  deter- 
mined function,  for  in  these  species  the  impulse  to  rub  the 
genitals  against  the  bottom  is  absent,  the  spawning  being  done 
ac  a  leap  at,  or  above,  the  surface. 

Sand,  gravel,  and  nek.  The  natm^  of  these  bottoms  implies 
current  or  wave  action  sufficiently  strong  to  habitually  drive 
off  the  mud.  And  species  with  separable  sinking  eggs  can 
safely  deposit  them  here,  aud  here  only.  Wherefore,  given 
lengthening  streams,  those  individuals  will  be  constantly 
selected,  which  spurn  the  more  accessible,  softer  bottoms,  to 
ascend  toilsomely  to  the  current-swept  stretches  above, 

Ou  this  class  of  bottoms  some  species  build  "nests"  which 
can  be  traced  in  growing  complexity.  Probably  mere  restless- 
Dess  while  on  the  beds  (which  is  exhibited  by  many  species)  may 
have  formed  th^e  point  of  departure.  This  would  be  highly  ad- 
vantageous if  it  succeeded  in  covering  over  even  only  a  few 
eggs  at  first,  for  the  cover  of  porous  sand  or  gravel  would  tend 
to  preserve  the  eggs  from  egg  eaters,  and  light,'  and  thereby  to 
the  predominant  survival  of  over  restless  fish.  The  gradations 
in  complexity  of  the  nests  favor  this  view. 

'  In  tlie  early  daja  30.000  eggs  were  lust  from  difinscd  d&ylighti  and 
now  batcbiug  tTougbs  are  prOTidcd  with  light-piooi  covers. 
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Under  cover  of  this  somewhat  vague  title,  I  want  to  give ; 
a   psychologist's  sketch  of  the  course  of  mental  developme 
firom  the  6rst  begionings  of  miad  at,  or  before,  birth  to  the  fioal 
failure  and  break-up  of  the  powers  in  old  age. 

The  course  of  life  from  birth  to  death  is  a  continuous  one, 
bnt  it  bears  at  times  such  marked  characteristics  that  it  has 
been  divided  off  by  common  con.sent  into  various  stages,  or 
tgfla  of  man,  each  more  or  less  different  from  the  others.  Some- 
tnaes  three  or  four  stages  only  are  made,  sometimes  a  dozen  or 
more.  For  onr  present  purposes  the  traditional  se\*en  will  be 
•s  satisfactory  as  any,  and  we  shall  subdivide  where  we  fiud  it 
necessary.  Wc  shall  have,  then.  Babyhood,  Childhood, 
Youth,  Young  Manhood,  Adult  Manhood  (or  Middle  Age),  ibe 
period  of  the  Elderly,  and  that  of  the  Aged.  The  most  famous 
description  of  these  is  undoubtedly  that  of  Shakspere  la  "  As 
You  Olce  It,"  but  yon  will  recall  that  tt  is  there  pot  ioto  the 
mouth  of  the  "  melancholy  Jaqnes"  and  it  is  in  rather  sfntefiil 
fashion  that  he  describes  them.  lu  yettrs  the  periods  are  about 
as  follows  :  Babyhood,  birth  to  3  or  3  years  ;  Childhood.  2  of 
3  to  13  01  14  ;  Youth,  1 2  or  14  to 35  :  Youug  Manhood,  251040; 
Middle  Age,  40  to  55  or  60 ;  Elderly,  55  or  60  to  70  ;  Aged,  or 
Senescent,  70  and  b<^-ood.  And  once  more  let  me  say  that  the 
stages  shift  from  one  to  another  by  imperceptible  gradations, 
and  that  these  limits,  therefore,  are  not  to  be  taken  as  rigid. 
They  do  not  lie  tn  the  same  years  for  alt  men  :  they  shift  and 
change  from  one  to  another.  Let  no  one  be  offended,  then, 
if  tuy  limits  have  put  him  in  a  stage  where  he  does  not  feel 
that  he  bcloDgs.     In  his  case  the  limits  are  probably  different. 

Before  taking  up  these  stages  indtvidnally  let  us  look  for  a 
noment  or  two  at  the  general  laws  of  growth  that  apply  to  til 
ootirse  of  life  as  a  whole.  One  of  these  was  formulated  b] 
Uinot' —  in  the  first  instance  for  the  general  relations  of  physici 
growth.     His  statcmcut  is  that  "  the  time  required  to  accom[»- 

■Delinnd  ■•  an  address  before  t1i«  PbiIoBopk(cal  CInb  of  Srya 
Mawr  Colleirr,  April  4.  ■9°>-  Tb«  taaDOBCrtpt  iK  ben  nprinted  pnc- 
tksllv  »»itw»»  nrwl.  except  for  the  ■ddtllon  of  certaui  paragnplu 
cat  out  to  shorten  th«  dclivcrj. 

■Aiucl«  "Age."  lUn^ib.  U«d.  Sci.,  l.Sj. 
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Itsh  a  change  of  a  given  extent  increases  with  the  age  of  the 
organUm."  It  is  as  though  the  Dew-bom  organism  were  swept 
into  being  by  a  flood  of  vital  energy  which  from  that  6a.y  sinks 
slowly  to  a  mere  trickle  and  then  ceases  altogether.  If  we  come 
"  trailing  clouds  of  glory."  it  is  this  superabundant  life  that 
gives  them  their  eEftilgence.  The  same  law  is  true  also  of  men* 
tal  growth ;  and,  allowing  for  certain  important  though  tcmpo- 
rar>-checksor  even  reversals  in  the  tendency  of  the  rate  of  change 
to  fall  off,  it  gives  a  true  picture  of  the  increasing  fixity  that 
is  characteristic  of  advancing  life.  It  is  because  the  mental 
changes  follow  this  principle  and  are  most  rapid  and  extensive 
in  babyhood,  childhood  and  youth,  that  we  shall  have  to  de- 
vote the  major  portion  of  our  time  to  tbese  periods. 

Closely  connected  with  this,  almost  a  corollary  of  it.  Is 
Fiske's  observation  that  a  lengthened  period  of  iufaticy  goes 
with  a  high  grade  of  ultimate  development.  If  the  growth 
power  is  great  and  the  growing  period  is  long,  opportunity  is 
given  for  reaching  high  levels  of  development. 

The  second  general  law  of  growth  is  one  formulated  by 
Wundt.*  He  says,  "  the  later  stage  arises  solely  from  the  pre- 
ceding stage  and  yet  appears  to  be  a  new  creation  in  compari- 
son to  it."  It  is  a  law  of  "creative  synthesis."  "  Each  stage 
of  development  is  already  held  in  germ  in  the  preceding,"  and 
arises  from  it  "without  the  interference  of  auy  extraneous 
force,  simply  J,by  the  elevation  [to  higher  potency]  of  the 
elemental  psjxbical  conditions  already  active  there,"  "an 
advance  immatient  in  the  properties  themselves,"  "  never  the 
entrance  of  a  new  specific  '  psychic  faculty. '  ' '  This  means,  as 
I  take  it.  that  at  every  stage  we  shall  Sud  sensations  .tssociated 
into  perceptions  and  perceptions  into  apperceptive  groups ; 
that  wc  ^halt  &nd  these  colored,  each  in  its  degree,  with  pleasant 
or  unpleasant  feeling:  that  we  shall  find  impulsive  and  volun- 
tary movements,  habits,  memories,  variations  of  attention,  and 
alt  the  other  elementary  psychical  phenomena  ever  undergoing 
combination  and  recombination  in  an  ascending  series  of  com- 
plexity, till  we  reach  the  full  range  of  adult  mental  life.  We 
shall  have  abundant  illustration  of  this  in  what  follows,  and  in 
the  way  and  to  the  extent  that  Wundt  had  in  mind,  the  law  is 
undoubtedly  trne,  though  it  is  not  a  complete  statement  of  the 
matter. 

But  let  us  now  return  to  our  .itages  of  life,  and  first  of  all  ta 
tbe  period  of  Babyhood — the  stretch  from  birth  lo  the  end  of 
the  second  or  third  year — the  time  of  close  dependence  upon 
the  mother.     The  beginning  of  the  period  is  de6nitely  marked ; 

I  Veil kerpaycbologie,  I,  34a. 
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its  close  less  definitely,  though  it  may  be  set  at  the  end  of  tfat 

teething  period,  two  years  to  two  yean  and  a  half,  when  the 
child  is  as  ready  as  he  will  be  for  some  time  to  deal  with  the 
common  food  of  adalts,  Short  as  this  period  is,  it  is  yet  long 
enough  to  contain  several  quite  dj-stitict  Mib-periods.  There 
is  first  the  period  of  the  itfw-i^rn — the  first  few  days  after  Wrth. 
when  babies  usually  lose  (or  at  least  do  not  gain)  in  weight 
and  are  lecovertng  from  the  catastrophe  of  birth  and  adjusting 
themselves  to  their  new  conditions  of  life.  Here,  for  example, 
is  the  average  change  in  the  case  of  thirty-three  chiidreo  for 
the  first  six  days:  —139  grams,  —64  gr.,  -\-  33,  -).  50.  +  50. 

+  36- 
Then  follows  the  period  of  the  nursing  child  up  to  the  eighth 

or  niatb  month,  or  even  to  the  end  of  the  first  year,  during 
which  he  is  getting  control  of  his  sense  organs  and  his  muscles, 
and  making  his  first  beginnings  of  the  knowledge  of  things  and 
their  properties.  And  after  this  again  comes  a  stage  of  less  de- 
pendent babyhood,  extending  on  to  childhood. 

The  progress  through  the  whole  period  of  Babyhood  may  be 
indicated  by  some  of  its  characteristic  events.  The  baby  is 
three  months  eld  before  he  can  do  much  at  holding  up  his  bead, 
and  fotir  months  old  before  he  can  giasp  effectively  at  what  he 
sees.  By  the  sixth  month  he  gets  his  first  tooth,  and  perhaps 
begins  to  imitate  and  to  know  his  own  name.  By  the  seventh 
month  he  has  learned  to  sit  up.  By  the  eighth  or  ninth  month 
he  is  being  weaned.  By  the  ninth  or  tenth  he  may  be  creeping; 
by  the  twelfth  he  is  standing  and  perhaps  making  his  first  at- 
tempts at  walking,  and  beginning  also  to  master  a  few  words. 
By  the  fifteenth  or  eighteenth  month  the  soft  pulsating  spot  00 
the  top  of  his  head,  the  fontanelle,  corresponding  to  the  un- 
closed opening  through  the  skull,  is  finally  closed  up.  By  the 
twenty-fourth  to  the  thirtieth  month  he  has  the  last  of  his  first 
set  of  teeth.  By  the  thirty-sixth  month  he  has  perhaps  shown 
both  hi.s  powers  of  locomotion  and  bis  independence  by  run* 
mng  away. 

The  mental  developmeut  taking  place  through  this  period  is 
■t  Erst  so  largely  a  matter  of  gelling  the  use  of  the  sense 
organs  and  the  muM:les  that  it  is  hardly  po&aible  to  treat  of 
mental  growth  apart  from  physical ;  we  shall  therefore  ask  no 
pardon  for  presenting  a  number  of  physical  details.  The  )w» 
00m  baby  comes  iuto  the  world  not  only  considerably  out  of 
proportion  when  measured  according  to  adutt  standards — too 
big  in  the  bead,  too  small  in  the  chest,  too  short  in  the  legs— 
but  also  very  far  from  complete,  physically.  His  muscles  arc 
weak  and  noi  nuder  hiscontrol  ;  hiseyes  do  not  move  together, 
he  cannot  look  where  he  will,  ver>'  likely  he  cannot  see  color 
at  all.    His  ears  are  stopped.     His  nervous  system  is  ready 
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for  its  work  in  the  parts  necessary  for  maintaining  life,  but 
very  little  so  in  those  th&t  furnish  the  ba&is  for  preception 
and  voluntary  movement.  He  has  then,  and  lias  had  for 
weeks  his  full  quota  of  brain  cells  as  to  number,  but  many  arc 
as  yet  too  little  grown  to  be  of  much  service.  He  will  be  nine 
months  old  before  his  braiu  in  gross  organization,  even,  is  like 
that  of  an  adult.  In  all  probability  mental  growth  must  often 
wait  for  the  dc%xlopm«at  of  the  necessary  cells  aud  fibers  of  iu 
physical  substratum.  It  is  small  wonder,  then,  if  his  mind  is 
practically  non-existent.  He  can  have  had  as  yet  but  the  vaguest 
and  most  unconnected  sensations,  tf  he  has  had  any  at  all.  He 
basnone  oftbe  apperceptive  groupsby  means  of  which  things  are 
perceived  and  understood.  Or  to  put  the  same  thing  in  other 
words,  he  has  not  yet  had  the  experience  necessary  to  give 
meaning  to  his  simplest  sense  impreM^ions.  His  eye  rests  upon 
a  bright  spot  of  sunlight: — he  does  not  know  it  is  light,  nor 
its  size,  nor  its  distance  ;  it  is  neither  here  nor  there  to  him  ; 
he  does  not  know  that  he  sees,  he  does  not  know  anything. 
He  jnst  receives  an  eacitatiou — and  that  passively — aud  dully 
likes  it  or  dislikes  it.  He  ts  not  alert  mentally,  either.  His 
waking  condition  can  not  be  very  far  from  the  sleep  condition 
in  which  he  passes  so  much  of  his  time.  As  Professor  Jama' 
remarks  :  "Prior  to  all  inipresston.s  on  sense  organs  the  brain 
ia  plunged  in  deep  sleep,  and  consciousnesa  is  practically  non- 
existent." 

And  even  when  an  ordinary  e^ccitatton  does  penetrate  to  the 
alumberous  little  consciousness,  the  utmost  response  which  it 
awakes  (to  quote  Professor  James  again)  is  best  "expressed  by 
Uw  bare  interjection  'lo!'  "  — except,  indeed,  iu  the  case  of 
pains  or  sharp  discomforts  which  doubtless  make  a  more  intense 
Mid  voluminous,  though  probably  no  more  distinct,  impression. 
The  story  is  told  of  a  young  mother  who  brought  in  her  bachelor 
brother  to  see  the  new  baby  asleep  in  its  cradle.  Among  the 
Other  things  she  asked  if  he  didn't  think  the  baby  was  very 
intelligent.  He  said  be  didn't  feel  himself  altogether  a  compe- 
tent judge  and  asked  what  the  baby  did  that  was  so  intelligent 
The  mother  exclaimed,  "Why,  you  great  stupid,  don't  you 
ace  bow  intelligently  he  breathes  !"  The  mother  did  n't  miss 
by  far  the  bnby's  highest  pitch  of  intelligence. 

Id  a  somewhat  more  drastic  fashion  we  may  bring  ourselves 
to  a  realization  of  the  mental  state  in  early  babyhood  by 
remembering  that  idiots  and  imbeciles  are  cases  of  "arrested 
development."  I  do  not  mean  to  say  that  in  any  case  the  idiot 
has  simply  stood  still  where  be  stopped ;  but.  making  alt 
Allowances,  it  is  simple  fact  to  say  that  any  baby  stopped 
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mentally  during^  His  babyhood  would  be  an  idiot  or  aa  imbedle. 
Uliat  I  have  just  said  is  indeed  true,  hut  there  is  an  abysmal 
dificreuce  between  the  two  iu  that  for  one  it  is  a.  healthy  stage 
ill  progress  toward  fbll  growth,  and  in  the  other,  u  permaucnl 
abiding  place. 

And  the  ncw-bom  baby  begins  to  grow  at  once.     Whcoevcr 
he  in  awake,  sensations  pour  in  upon  him  and  by  degrees  are 
knitted  up  into  the  tissue  of  bis  gradually  forming  mind.     If 
he   is  at  first,    as  to  his  mind,    tabula   rasa — an    aawrittea 
page — it  is  not  an  absolutely  uniform  page,   but  one  rather  on 
which  the  iukwill  flow  much  more  readily  in  some  directions 
than  in  others,  and  in  which  certain  general  outline)  will,  io  tboi 
asual  coarse  of  things,  Iw  almost  sure  to  take  shape.     Then] 
arc  certain  growth  tendencies  somehow  latent  in  the  neTvousj 
system,    and    there  are  certain  experiences  which  the  baby** 
human  body  and  bis  situatioa  in  the  midst  of  a  human  tamily 
are   sure   to  bring   him  ;   and    these   growth   tendencies  and 
human  experiences,    between  them,  see  to  it  that  his  mind 
shall  grow  up  into  something  that  we  shall  recognize  as  a 
human  mind. 

Let  ns  take  as  a  t>'pical  instance  the  dewlopraent  of  ^'olun- 
tary  control  in  the  arm  and  hand,  Kver>-  one  i.s  familiar  with 
the  vague  convulsive  movements  so  chanicceristtc  of  little' 
babies,  the  throwing  about  of  the  arms  and  legs,  the  grimaces, 
and  the  wrigglings  of  the  fingers.  They  arc  at  first  parely 
spontaneous,  made  without  the  baby's  intention,  very  likely 
at  times  to  his  great  surprise,  by  an  involuntar>*  discharge  oi 
his  unstable  nen'e  centers,  or  as  an  overflow  from  other  ceuten 
actively  stimulated.  They  belong  to  the  early  stages  of  baby- 
hood, and  gradually  disappear  as  voluntary  movements  are, 
establi-shed.  They  owe  their  importance,  indeed,  to  the  fact' 
that  they  pave  the  way  for  voluntary  movements.  In  order 
that  a  child  fthould  nijike  a  movement  voluntarily  he  must 
know  how  it  feels,  and  this  the  Hpontaneous  movements  teach 
him.  They  also  furnish  a  great  mass  of  partly  orgaoirod 
movements  from  which  certain  preferred  ones  are  selected. 

One  of  the  most  characteristic  of  these  early  arm  movements 
is  that  of  bending  at  the  elbow  and  carrying  the  hands  toward 
the  face — really  a  return  lo  the  position  long  occupied  by  then 
before  birth.  As  the  hands  are  brought  up  in  this  way  they 
now  and  then  wander  by  accident  into  the  mouth. 

At  this  .<;tage  the  mouth  and  tongue  are  the  leading  organs 
of  f;ra:«piiiK  aud  touch,  and  the  sucking  movements  among  the 
readiest  that  the  baby  possesses.  Anything  brought  to  the 
mouth  is  sucked  and  mumbled  with  the  greatest  enjoyment 
His  pleasure  is  often  assumed  to  be  a  pleasure  of  taste,  and 
baWcs  arc  set  down  as  little  gourmands,  whose  chief  delight 


HBNTAL   GttOWTH  AND  DBCAT. 


431 


iHng ;  wbUe  it  is  probably  the  fact  that  what  they  are 
really  enjoying  are  the  muscular  pleasures  of  suckiug  and  the 
ticttle  pleasures  of  feeling  of  objects  with  the  lips  and  tongue. 
When  the  hands  come  into  the  mouth  in  the  way  just  described 
they  also  are  sucked  and  mumbled  like  other  things,  and  per- 
haps give  rise  to  an  especial  pleasure  because  of  the  double 
toncb  sensations — in  both  mouth  and  hand — that  are  then  ex- 
perienced. At  any  rate  the  pleasures  which  the  baby  gets 
from  this  happy  coincidence  of  hand  and  mouth  put  a  pre- 
mium on  the  repetition  of  the  rao\'ements  that  produced  it,  and 
the  baby  is  soon  found  to  be  bringing  his  band  to  his  mouth 
voluntarily.  By  the  middle  of  the  third  month,  perhaps,  the 
"baby  has  mastered  the  movement,  and  specialized  upon  the 
thumb  as  the  most  convenient  part  of  the  hand  for  sucking. 
But  the  hand  is  not  yet  recognized  as  a  part  of  the  same  per- 
son as  the  mouth,  and  the  baby  is  of^en  astonished  and  disap- 
pointed to  find  that  he  cannot  throw  his  arms  about  and  go  on 
Sticking  his  thumb  at  the  same  time.  The  mouth  is  a  grasp- 
ing organ  as  well  as  a  tactile  one,  and  at  this  time  the  baby 
dives  down  with  his  head  to  capture  his  thumb  quite  as  much 
as  be  raises  his  arm  to  bring  it  to  bis  moutb. 

The  next  step  of  advance  comes  from,  the  side  of  the  hand- 
movement.  From  the  very  first  the  baby's  hands  have  tended 
to  close  reflexly  upon  whatever  has  come  in  contact  witb  tbent 
— a  sur\*iva1,  \*ery  likely,  from  the  arboreal  ancestors  of  man, 
aad  a  time  wbea  it  was  a  lifc-and-deatb  matter  that  a  baby 
should  cling  tight  to  the  hairy  body  of  its  mother  aad  leave 
both  her  hands  free  for  fight  or  flight.  (That  this  is  not  alto- 
gether a  biologist's  dream  is  made  very  probable  by  the  fact  of 
the  baby's  greatly  advanced  development  in  arms  as  compared 
Hith  legs,  by  his  early  ability  and  passion  for  climbing,  and  by 
the  experiment  of  Dr.  Robinson,  who  found  in  many  babies 
tested  by  him  an  ability  to  bang  by  their  hands  from  a  sup- 
porting bar  far  in  excess,  apparently,  of  their  ability  in  most 
other  directions.) 

This  reflex  mechanical  closure  of  the  fingers  upon  objects 
iritfa  which  they  come  in  contact  leads  in  the  natural  course  of 
tbings — and,  as  before,  quite  without  the  baby's  thought  or  in- 
tention— to  the  carrying  of  things  clasped  to  the  raouth,  along 
witb  the  hands.     New  pleasure  results  from  the  oral  investi- 

SCion  of  these  things,  and  by  the  end  of  the  third  month  the 
by  is  found  to  be  making  deliberate  eSbrts  to  carry  things  to 
this  month. 

In  the  meantime  the  touch  sensations  of  the  hand  itself  have 

I  sot  been  running  wholly  to  waste,  and  hand-grasping  hasgrad- 

ttally  become  more  skillful.     Objects  are  picked  up  when  they 

touch  the  back  or  palm  of  the  hand,  and  are  fumbled  for  in  a 
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blind  way  under  guidance  of  touch  alone.  It  U  nearly  a  moath 
more — say  the  end  of  the  fourth  month — before  they  come 
tinder  the  control  of  the  eye.  There  is  a  time,  indeed,  when 
the  eyes  look  on  at  the  fumbling  hands  with  interest,  but  with- 
out assisting  them.  Even  when  thus  guided,  the  grasping 
for  a  time  is  still  in  the  interest  of  the  mouth ;  but  the  mannal 
part  improves  a.s  lime  p&.<ucs,  until  by  and  by,  perhaps  toward 
the  end  of  the  fifth  month,  objects  beigin  to  be  grasped  in  order 
to  be  handled  and  pulled  about,  rather  than  to  be  carried  to 
the  mouth.  In  the  next  month  the  pleasure  of  mauoal  manip- 
ulation is  great  and  mouth-grasping  and  its  pleasures  are  on  the 
wane,  and  so  the  carrying  of  things  to  the  month  becomes 
Infrequent.  By  the  ninth  month  hand-grasping  is  so  perfect 
that  the  baby  may  be  found  able  to  pick  up  pins  or  to  amose 
himself  in  playing  with  a  single  hair. 

Along  with  this  increase  in  motor  skill  has  gone  an  increase 
in  the  power  of  tactile  discrimination,  a  growth  and  refinement 
really  of  a  crop  of  tactual  ideas;  and  in  the  tenth  month  the 
forefinger  begins  to  take  its  place  as  a  special  organ  for  delic&te 
touch  investigalious.  Upon  this  follows  still  later  another  stage 
of  development — interesting  because  it  carries  us  over  into  an* 
other  field— that  of  gesture  language.  The  fore&nger,  having 
become  a  special  organ  for  investigating- touch,  is  stretched  out 
and  applied  to  objects  within  arm's  length,  and,  by  an  easy 
step,  toward  those  that  the  baby  would  like  to  touch;  and  then 
(perhaps  supported  by  the  still  earlier  gesture  of  holding  out 
the  arras  to  objects  of  desire)  it  comesto  indicate  objects  desired 
and  finally  any  object,  thus  ending  as  the  usual  indicative  ges- 
ture of  the  pointing  finger. 

In  brief  review,  then,  we  have  the  hand  carried  to  the  mouth 
first  by  spontaneous  movements,  then  intentionally.  Its  reflex 
grasping  brings  objects  with  it  to  the  mouth,  at  first  accident- 
ally and  then  intentionally.  Its  reflex  grasping  gradually  goes 
over  into  inteutiouat  grasping  under  the  blind  guidance  of  tooch 
alone,  which  later  yields  in  part  to  that  of  the  cj-es.  (the  sen- 
sations of  the  wider  visual  field  coming  to  serve  vicariously  Sir 
its  own  more  re.stricted  tactile  sensations) .  The  growing  r^n«- 
ment  of  its  own  tactile  sensations  leads,  however,  to  the  selec- 
tion of  the  forefinger  for  tactile  investigation,  and  the  organ 
thus  selected  is  by  and  by  pressed  into  t^  service  of  communi- 
cation. 

There  is  not  time  to  go  into  detail  in  regard  to  these  matters, 
Dor  to  recount  through  what  stage.';  the  art  of  seeing  or  of  walk- 
ing is  developed,  or  how  the  babbling  voice-play  of  the  baby 
becomes  articulate  speech.  We  must  leave  details  with  the 
typical  case  already  given.    But  there  are  other  general  char- 
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acteristics.  especially  of  the  later  part  of  the  period,  that  we 
must  give  a  word  to. 

The  baby's  cliief  business,  after  getting  some  sort  of  control 
of  his  sense  organs  and  muscles,  is  to  learn  somethiDg-  of  the 
properties  and  peculiarities  of  things  about  him.  He  begins 
this,  indeed,  a  good  while  before  his  control  of  these  organs  is 
by  any  means  perfect.  Evcr>-thing  must  be  seen,  touched, 
tasted,  handled  ;  he  must  do  everythioghe  sees  others  do  ;  he 
must  investigate.  He  may  take  off  the  top  of  a  can  and  put  it 
on  a  hundred  times  running,  and  as  3oug  as  he  docs  it  he  is 
probably  learning  soraetbing  from  it.  When  a  baby  keeps 
you  busy  picking  up  his  rattle,  which  he  drops  again  as  soon 
as  you  give  it  to  him.  he  is  carrying  on  what  seems  to  him  an 
interesting  game,  but  he  is  also  learning  in  a  practical  way 
something  about  the  law  of  gravity  and  bow  things  behave 
when  they  are  left  unsupported.  That  he  does  so  unintention- 
ally and  in  the  form  of  play  does  not  alter  the  fact  in  the  least. 
Sometimes  the  Icaraiug  is  wholly  accidental,  as  when  the  baby 
touches  the  stove  or  tips  over  the  ink  bottle  ;  but  in  accidents 
agaia,  as  much  as  in  play,  he  is  learning.  He  goes  to  school 
all  the  lime  he  is  awake,  and  learns  for  the  most  part  not  only 
with  interest  but  with  the  utmost  zeal  and  enthusiasm. 

He  is  not  a  very  concentrated  student,  however.  He  is  in- 
terested tu  everything,  but  in  nothing  long.  As  one  writer 
has  phrased  it,  his  attention  is  very  easy  to  obtain  but  very 
hard  to  relain.  Emotionally  it  is  just  the  same  ;  he  is  "pleased 
with  a  rattle  and  tickled  with  a  straw,"  but  cares  for  neither 
for  very  long  together.  On  the  other  hand  he  is  extremely 
conservative  and  wilt  come  back  again  and  again  to  the  same 
rattle  and  the  same  straw.  In  some  things  he  is  even  the  ab- 
ject sltive  of  habit .  He  cannot  go  to  sleep  without  a  feather  to 
tickle  his  lips  and  nose  with,  or  without  the  comer  of  the  same 
blanket  to  .suck.  He  is  light-hearted  unless  he  is  ill,  but  is 
easily  moved  to  tears.  He  is  fearful  of  unfamiliar  things  (as  he 
needs  to  be  in  a  world  of  things  evLl  as  well  as  good)  but  much 
attracted  also  by  whatever  is  new  (as  he  needs  again  to  be.  if  be 
is  finally  to  know  and  master  his  world).  He  is  affectionate  but 
not  loyal  (he  will  forget  his  owu  mother  in  a  few  weeks).  He 
is  easily  angered,  but  not  resentful.  He  is  largely  self-regard- 
ful, as  both  his  needs  and  his  traiuing  dictate  that  he  shall  be, 
but  he  will  cry  if  harm  is  threatened  to  those  he  loves.  He  is 
impnistve  ;  his  powers  of  control  are  low  ;  he  is  an  easy  mark 
for  slight  temptations  ;  he  has  no  stability  of  will  and  no  con- 
stancy of  purpose.  What  he  obstinately  refuses  to  do  now,  be 
may  be  (juite  willing  to  do  in  the  changed  mood  of  a  few  min- 
utes later. 

All  this  inconstancy  of  feeling  and  instability  of  will  come 
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from  tbc  same  caiuics.  The  little  child  (aod  still  more  tbe 
baby)  laclcs  tlie  fixed  h»bUs  of  thought  and  reeliug  (in  tcchtii' 
cal  langaage,  the  apptrrceptlve  masses)  which  put  the  solid 
frame-work  into  adult  miud  and  character. 

For  a  simitar  reason  a  Httle  child  is  apt  to  be  less  surprised 
than  an  adult  at  the  tricks  of  a  sleight-of-hand  perfonner,  be* 
cause  the  tricks  do  not  seem  much  more  wonderful  than  many- 
other  tliiu>;s  he  sees.  As  far  as  he  kuows,  it  may  be  as  easy 
to  take  rabbits  out  of  a  silk  hat  as  it  is  to  make  Bour  and  vgg^ 
and  butter  and  sugar  into  a  loaf  of  cake.  He  is  impreised 
equally  by  af/  such  things  because  be  has  not  yet  the  habits  of 
tboueht  that  make  one  set  of  phenomena  extremely  strange 
and  incredible,  and  the  other  quite  ordinary.  He  has  also  i. 
vcrj'  inperfeci  idea  of  consequences,  because  he  yet  lacks  experi- 
ence. Alt  psychical  development  from  babyhood  looldagecan 
be  summed  up  in  terms  of  these  two  things — a  growing  com- 
plexity and  fixity  of  habit,  adjusted  to  remoter  and  remoter 
coiiliiigenccs.  and  alt  formed  uuder  pressure  of  experience.  Of 
course  babies  differ  enormously  in  all  these  things;  what  I 
have  said  may  be  only  partially  true  of  any  one  particular 
baby.  But  there  yet  remain  enough  points  of  similarity  to 
give  us  a  pretty  de&uite  set  of  ideas  when  the  word  is  mea- 
tioned, — and  some  of  these  I  have  eouraeratcd. 

Toward  the  end  of  the  babyhood  period  the  baby  is  fairly 
familiar  with  the  common  properties  of  the  things  at>out  him  : 
he  can  walk  and  talk  as  much  as  he  needs.  He  will  make  the 
coarser  adjustnienti^,  keep  his  fingers  out  of  the  cfindle-flame, 
driak  his  milk,  go  to  the  kitchen  when  he  wants  a  cookie. 
Psychologically  lie  has  become  too  complex,  too  active,  and 
too  observant  for  complete  aud  overt  observatioo  and  note-tak- 
ing;  he  has  "become  as  one  of  us  to  know  good  and  evil.'' 
His  progress  after  ihis  is  less  and  less  unlike  the  progress  of 
adults. 

With  the  end  of  his  third  year  he  passes  out  of  babyhood 
and  into  childbood — the  age  of  general  mental  adjustments  as 
babyhood  was  that  of  physical  adjustments.  It  is  the  great 
habit  forming  period.  In  its  earlier  part  it  is  a  continuatioa 
of  the  leoTDiag  of  bodily  control,  of  language,  and  of  the 
pr<^>erties  of  things  and  characters  of  persons,  already  begtm 
In  l»byhood,  logeibvr  with  the  beginning  of  moral  and  social 
requirements,  obedieuce,  clean  hands  and  face,  "yes,  ma'am" 
to  ladies  and  '  yes,  sir' '  lu  gentlemen.  In  the  latter  part  it  is 
the  school  age — the  time  when  society  seizes  upon  the  boy  and 
Ibroes  him  to  learn  the  indispensable  conventions  of  modern 
Ufie,  reading,  writing  and  ciphering.  It  is  the  age  of  "  the 
vhining  school  boy  with  his  satchel  and  shining  momiag  face, 
creepiag  like  snail  uuwiUiiigly  to  school."     (The  limit  of  the 
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period  is  sometimes  recognized  in  legislation.  The  eomptilsory 
edacation  law  in  Massachusetts,  for  example,  requires  that 
cbildreo  attend  Hchoot  till  they  are  fourteen  years  old.) 

As  these  differences  indicate,  the  whole  period  falls  apart 
readily  into  two  snb-periods:  early  childhood,  extending  from 
three  to  about  seven  ;  and  later  childhood,  extending  from  eight 
to  the  beginning  of  the  adolescent  cbaages  at  about  twelve  for 
girls  and  fourteen  for  boys,  with  a  yearof  instability  and  change 
lying  at  seven  or  eight  between  the  two  sub-periods. 

The  importance  of  the  turning  point  at  about  seven  years  is 

really  very  great.     At  that  time  the  brain  reaches  nearly  its 

odtilt  size  and  the  direction  of  its  development  probably  changes. 

^From  birth  to  about  the  seventh  year  the  cells  have  been  grow- 

Bing  toward  their  final  bulk  and  form;  after se\'en  years,  growth 

"i»  probably  in  their  finer  intercommunicating  branches — in  the 

organization  of  the  brain  substance  rather  than  in  increase  in 

tnois. 

A  remarkable  fact  with  regard  to  the  dreams  of  the  blind 
seems  to  point  to  the  existence  of  a  line  of  demarkation  at  about 
this  &ame  time.  It  is  this :  that  persons  who  become  blind 
during  babyhood  or  early  childhood  {that  is  before  seven  years 
old)  rarely  or  never  drenm  of  seeing;  while  those  who  become 
blind  after  that  age  do  dream  of  seeing  more  or  less  frequently 

I— more  frequently  of  course  as  the  interval  between  the  begtn- 
Bing  of  their  blindness  and  the  seven  year  limit  increases.  It 
)ias  been  coujectured,  with  much  plausibility,  that  the  visual 
areas  of  the  brain  need  the  help  of  incoming  excitations  in  order 
to  grow  up  to  full  perfection  ;  aud,  if  deprived  of  these  by  the 
loss  of  the  eyes  before  the  most  of  their  growing  is  done,  are 

I  never  oble  to  reach  the  condition  necessary  for  carrying  the 
■vivid  presentation  of  the  visual  images  on  into  later  years.  In 
order  that  an  image  may  return  in  dreams  it  must  not  only  be 
preserved  but  it  must  have  formed  some  sort  of  associative  links 
with  other  things  in  order  that  it  may  be  reintroduced  into  con* 
scionsness.  The  perfection  of  the  visual  center  probably  in- 
volves the  adequate  growth  of  interconnections  with  other  cen- 
ters as  well. 

The  falling  away  of  the  millc  teelli  and  the  coming  of  the 
permanent  set  begins  a  little  before  this  critical  time. 

Let  me  characterize  the  two  sub-periods  a  little  more  fully. 
The  first  is  the  period  of  Early  Childhood,  It  is  a  period  of 
somewhat  rapid  growth  and  change,  though  less  so  than  the 
period  of  Babyhood.  At  three  years  the  child  has  something 
over  half  his  adult  stature  and  at  seven  years  more  than  two- 
thirds.  He  has  still  a  good  deal  to  do  in  getting  control  of  bis 
muscles :  he  is  clumsy,  especially  at  first;  be  tumbles  down 
easily  aud  often  ;  he  cannot  throw  or  catch  a  ball  very  well ; 
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frngtie  tilings  are  ansafe  in  his  vicinity  ;  if  be  has  a  knife,  hecuts 
his  finger.  He  can  manage  his  sense  organs  with  some  skill, 
but  he  has  yet  a  good  deal  to  learn  of  the  more  refined  and  in- 
ferential use  of  Ihem.  He  is  probably  not  at  home  in  the  con- 
ventional ways  of  representing  solid  forms  ;  he  does  not  fuHy 
undcr:^tan<i  perspective  drawings,  nor  the  meaning  of  light  and 
shade  in  pictures.  His  visual  world  itself  is  limited  to  things 
□ear  the  ground.  He  does  not  look  np  much,  cor  lo<^  far 
away. 

Mentally  he  is  growing  continnonsly  in  complexity  of 
thought  and  reaction  under  the  guidance  of  scx-cral  strong 
and  important  instincts :  the  instinct  to  investigate,  to  ask 
questions,  to  experiment ;  and  especially  to  imitate  and  to  play. 
He  lives  the  life  of  the  senses,  simpler  motor  actiWties  and 
imagination.  His  mind  is  active  and  he  has  not  as  yet  the 
experience  that  corrects  illusions,  nor  the  critical  attitude  that 
dissects  tbcm  ;  he  is  readily  open  to  suggestions.  He  is  fond  of 
stories  and  they  appeal  to  him  powerfully,  but  they  must  be  ot 
action,  with  clearly  marked  ethical  import.  The  prince 
must  always  slaughter  the  giant  and  marry  the  princess. 

How  nnrrow  the  experience  of*  little  child  re*]ly  is  and  how 
little  he  knows  out^dc  the  world  of  that  experience  is  strik- 
ingly shown  by  the  studies  of  the  contents  of  children's  minds 
on  entering  school,  i.  e..  when  near  tbe  end  of  this  first  sub-pe- 
nod.     In  the  tests  made  by  Dr.  Hall  some  years  ago  on  Boston 
children,  for  example,  more  than  half  did  not  know  their  own 
wrists  and  ankles  by  those  names  aad  not  more  than  one  in 
five  knew  that  ihej-  had  hearts,  lungs  or  ribs  ;  oi>e  in  five  did 
not  know  right  hand  from  left  ;  about  one  in  seven  did  not 
known  the  stars  and  even  one  in  fourteen  or  fifteen  did  not] 
know  the  moon.     Over  nine  in  ten  did  not  know  that  leflthem 
things  came  from  animals,  nor  the  origin  of  cotton  things. 
Over  eight  in  ten  did  not  know  what  flour  or  bricks  are  made 
of,  seven  in  ten  did  not  know  the  shape  of  the   worid.    and 
almost  that   proportion  did  not   know  tlie  origin  of  woolea, 
things.     Half  did  not  know  that  wooden  things  are  from  trees' 
and  ore  in  five  did  not  know  the  source  of  milk.     Few  cbild- 
ren  have  any  mathematical  knowledge  extending  bc>'ODd  four. 
And  finally  what  knowledge  they  do  have  is  scattering  and  on* 
systematic.   This  is  of  course  toward  tbe  end  of  the  sub-  period ; 
at  lis  beginning,   they  are  ignorant  of  almost  c%xrj'thing  not 
lying  tramediately  within  their  own  experience  aod  freqaentlf 
Iffougfat  to  their  attention. 

This  is  all  natural  and  as  it  should  be.  The  child  is  yel  lay- 
ing the  foundations  of  knowledge  and  his  range  of  facts  is  not 
especially  important.  Ue  is  getting  his  knowledge  at  first 
hinA  and  working  it  up  into  habit  and  fixed  fonns  of  reaction. 
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He  is  also  gradually  layiag  out  th«  lines  of  what  mill  be  his 
habits  of  standing.  »ittin^,  wallcing,  speaking'.  His  tempera- 
mental tendencies  are  sbowing  themselves  more  and  more 
clearly,  and  iu  the  interaction  between  these  and  his  sur- 
roiiiidings  his  moral  qualities  are  also  beginning  to  take  shape— 
his  attitode  towards  difficulty  and  (oward  authority. 

His  mural  standards  are  as  yet  borrowed  from  adults  and 
often  shifting,  but  he  is  coming  slowly  to  feel  that  ."some  things 
can  be  done  with  good  after-effects  and  some  cannot.  He  has 
much  to  learu ;  he  has.  for  example,  no  native  modesty,  and 
little  idea  of  the  property  rights  of  others,  or  indeed  of  any 
rights  of  others  at  all.  He  may  often  exhibit  a  cnrious  mix- 
ture of  aiTectioii  and  selfishness.  A  story  runs  of  two  little  fel- 
lows, whom  I  may  call  George  and  Charlie.  One  evening 
George  and  Charlie  came  into  their  nursery  at  supper  time  and 
found  only  one  orange  set  out  upon  their  table  along  with  the 
Other  things.  Suddenly  George  burst  into  tears.  The  nursc 
tried  to  comfort  him  and  asked  him  what  could  be  the  matter. 
He  replied  between  his  sobs:  "There  isn't  any  orange  for 
Charlie."  Childish  morality  is  not  and  ought  not  to  be  a  replica 
of  adult  morality.  If  the  child  is  making  progress  toward 
truth-telling,  obedience  aud  kindliness,  it  is  all  that  should  be 
asked.  It  is  not,  however,  a  time  when  parents  and  teachers 
may  be  neglectful.  The  more  fuudameulal  habits,  both  physi- 
cal aud  mental,  are  slowly  forming  uuder  the  guidance  of  pre- 
cept iu  part,  but  infinitely  more  through  imiialion  and  the  all- 
moulding  influence  of  environment. 

Most  of  the  little  child's  waking  time  is  spent  iu  May,  and 
perhaps  we  could  not  characterize  the  whole  sub-period  better 
than  by  calling  it  the  period  of  simple  play  —  pleasant,  spoo- 
taneous,  unorgani7ed  activity  both  of  mind  and  body,  but 
leading  by  the  most  direct  route  to  the  formation  of  .luch  gen- 
eral habits  of  body  aud  miud  as  I  have  just  mentioned. 

In  this  period  begins  also  what  is  to  be  the  chief  characteris- 
tic of  the  following  sub-period :  the  child  begins  to  go  to  school. 
In  the  earlier  part  of  it,  even,  he  may  enter  the  Kindergarten, 
and  by  the  latter  part  he  really  starts  in  upon  the  process  of 
format  education  ;  but  the  pedagogical  principles  of  the  time 
should  be  borrowed  largely  from  the  previous  and  uol  from  the 
following  stage.  The  chief  one  should  be  "non-jnterfereuce." 
See  that  the  child  has  unlimited  opportunity  ;  keep  him  from 
getting  set  in  habits  that  will  hinder  him  later  :  and  let  his 
spontaneity  do  the  rest.  These  two  points  alone  will  furnish 
tile  intelligent  parent  and  teacher  with  all  he  will  care  to  do. 

With  the  transition  into  the  period  of  later  childhood  comes 
e  or  less  physical  change  and  disturbance.  The  child  at 
n  or  eight  is  often  more  easily  fatigued  than  he  b  at  six 
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or  nin«  ;  and  may  be  more  or  less  upset.  One  stadent  of  the 
period  is  inclined  to  believe  the  extent  of  cbaoge  at  This  age  as 
great  as  that  which  at  twelve  or  fourteeo  marlu  Uie  begiooiag 

of  adolesceoce. 

AAcr  the  traDsitioo-ttue  comes  the  sub-period  of  later 
childhood  from  nine  to  twelve  or  fourtceu.  This  is  the  school 
age  par  exallenee,  tlie  time  for  learning  things.  Physically 
the  period  is  oue  of  steady  growth,  though  the  rate  is  prob- 
ably not  so  rapid  as  during  the  tran&itiuD-period  preceding  it 
and  certainly  not  so  rapid  ns  io  the  one  following  it.  The  bal- 
ance of  physical  functions  iii  good.  It  is  a  time  of  health  and 
small  liability  to  disease.  The  coarser  muscular  adjustments 
are  now  well  xa  hand  and  the  Bner  oues  are  rapidly  comttig 
under  cunlrol.  It  is  the  time  for  beginning  practice  upon 
musical  tnstntments,  for  manual  training  and  the  like. 

And  the  boy  is  in  a  similar  condition  mentaUy  ;  he  has  most 
of  the  general  information  that  he  needs  for  daily  use;  his  powers 
of  attention  and  his  ma.stery  of  language  are  sufficient  to  allow 
him  to  take  up  more  diffi.cult  and  abstract  studies.  He  is 
MjUdified  enough  now  both  in  body  and  mind  lo  work  in 
earnest — not  in  cxccs»  of  course,  but  certainly  to  do  some  things 
thai  are  not  pure  play,  The  boy  who  does  not  learu  to  work  now 
mi-sses  one  of  the  best  things  that  can  be  taught  him  at  this 
stage.  It  is  the  time  for  learning  multiplication  tables  and 
paradigms  and  whatever  else  comes  only  by  drill  and  drudgery. 
His  powers  of  reflection  are  uot  as  yet  very  far  developed  and 
he  is  better  for  learning  tables  and  rules  tbau  lor  dealing  with 
abstract  principles.  In  feeling  be  is  self- regardful,  though  not 
60  nnrcstrniuedly  so  as  earlier.  His  self-control  and  persist- 
ence arc  only  moderate.  His  will  Ls  not  yet  very  strong.  Hb 
social  feeling  io  general  is  small  (he  is  apt  to  be  a  tease  and 
tormentor  of  those  about  him,  and  a  depredator  of  orchards). 
but  with  reference  to  his  particular  group  of  companions  be 
may  be  very  faithful.  Uis  plays  now  begin  to  be  co-operative 
(i.  e.,  team  plays,  a  great  advance  upon  the  individualistic 
plays  of  early  childhood)  and  games  are  played  in  which 
rigid  subordination  to  the  rules  of  the  game  are  required — both 
involving  valuable  lessons  for  those  that  engage  in  them. 

In  the  latter  part  of  the  time  "gangs"  develop  and  the 
boy's  hand  may  seem  to  be  against  society  in  general,  but 
society  does  not  fail  to  exert  an  immense  Influence  upon  tbe 
boy  in  spite  of  himself.  It  provides  the  general  atmosphere  ia 
which  he  grows  up  and  from  which  be  can  never  escape.  He 
breathes  in  the  war  spirit  in  times  of  war  (even  in  early  child- 
hood) and  later  gets,  a  bent  toward  spurt  from  the  pojnilar  in- 
terest in  football  or  pugilistics,  or  >'achting,  or  in  many  less 
tangible  matters. 
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In  conduct  and  morals  as  well  as  in  other  things,  it  is  a  time 
for  drill.  Discipline  must  be  Intelligeut  and  adapted  to  the 
nature  of  the  subject  under  training  ;  il  must  be  sympathetic, 
but  it  must  also  be  vifrorous.  Work  must  be  well  done ;  rea- 
sonable requirements  must  be  fulfilled  to  the  letter,  or  habits  of 
slipshod  work  and  unreliability  are  likely  to  result. 

If  I  should  attempt  lo  sura  up  the  sub-period  in  a  single 
word  I  do  uot  kuow  that  I  could  do  better  than  to  use  the 
word  "boy"  without  modification  or  adjective  of  auy  sort. 
Whatever  that  word  conveys  to  you  belongs  to  this  period.  At 
the  end  of  it,  soy  at  fourteen  years,  his  adaptation  to  his  sur- 
roundings is  tolerably  perfect.  He  can  ride,  skate,  swim, 
dance,  play  tennis,  baseball,  football  and  other  games,  and  do 
what  he  will  with  his  body  (barring  a  few  feats  of  special 
strength  or  skill).  He  knows  how  to  take  care  of  htm:iclf  in 
his  own  town,  knows  where  to  get  what  he  wants.  The  period 
is  one  of  such  complete  and  happy  balance  as  to  lead  an  emi- 
nent lecturer  on  adolescence  to  suggest  that  it  correspouds  to  a 
long  stage  in  racial  development  when  the  race  fitted  fairly 
well  with  its  surroundings  and  solidified  its  attaiumeuts  rather 
than  advanced  by  rapid  strides;  and  the  superficial  resem- 
blaoces  between  the  wild  life  of  the  savage  and  the  instinctive 
hankerings  of  the  twelve  or  fourteen  year  old  boy  are  too  plain 
to  have  escaped  frequent  remark. 

I  have  spoken  so  far  of  boys  aloue.  In  babyhood  and  early 
childhood  there  are  probably  few  differences  between  boys  and 
girls  worth  considering.  In  later  childhood  difTereuces  prob- 
ably appear,  and  would  verj'  likely  repay  careful  study.  In 
the  next  period  they  become  marked. 

AdcUieence. — The  next  period,  that  of  adolescence,  or  youth, 
extends  from  the  close  of  the  period  of  childhood  to  that  of 
physical  maturity  at  about  twenty  for  young  women  and 
twcuty-fivc  for  young  men.  The  period  is  ushered  iu  by  a 
time  of  rapid  physical  growth — really  a  trau-sitiou  period  be- 
tween childhood  and  youth  proper.  This  begins  earlier,  as  I 
bare  said,  in  girls  than  iu  boys,  and  the  girls  being  but  a  little 
inferior  in  height  and  weight  at  the  start,  .soon  surpa-ss  the 
boj's  and  for  two  or  three  years  are  both  taller  and  heavier. 
By  the  time  they  are  fifteen  or  sixteen,  however,  the  boys 
have  begun  their  stage  of  rapid  growth  and  are  soon  in  the 
kad  again,  and  so  continue  for  the  re.st  of  their  lives.  The 
rate  of  growth  falls  off  by  degrees  and  becomes  very  slight 
towards  the  end  of  the  adolescent  period.  At  the  ages  sped- 
fied  it  is  practically  at  an  end,  though  there  is  some  reason  to 
think  that  in  the  case  of  men  the  stature  may  go  ou  increasing 
ap  to  thirty-five  and  the  weight  even  after  that  time,  though  in 
the  latter  case  it  is  gaiu  in  fat  and  not  iu  the  effective  size  of 
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the  organs.  Soon  ai^er  the  beginning  of  the  first  rapid  growth 
the  character Utic  cbaDges  begin  in  the  organs  of  sex.  attended 
and  followt:d  by  the  vaiiuus  secondary  dianges,  both  physiod 
aud  mental,  that  go  with  physical  maturity.  The  fignrc  fills 
out,  the  voice  changes,  the  beard  .starts,  the  tnnscnline  and 
feminiue  differences  in  mental  attitude  gather  distinctness,  and 
the  boy  and  j>irl  bloom  gradually  into  manhood  and  woman* 
hood.  The  whole  period  of  Adolescence  is  oue  of  tmtisitiou  and 
is  marlced,  as  stucb  periods  often  are.  by  maladjustment  and  gen- 
eral distUTbance.  And  like  such  periods,  again,  it  is  of  greflt 
importance.  It  is  a  time  when  the  most  pi^werful  influences 
are  at  work  both  within  aud  vithout,  wheu  the  youth  rec«i\'es 
his  racial  inbericancc  and  comes  into  his  full  estate  as  a  man. 
What  i.i  not  accompllshtd  now  iu  the  determination  of  personal 
qnalilies  or  in  the  grounding  of  character,  runs  .ireiall  risk  of 
being  accomplished  later.  Tbe  decisive  nature  of  the  period  is 
lecoguijied  by  savages  in  their  ordeals  and  other  rites  of  iuitia> 
tion  into  full  tribal  standing,  and  among  ourselves  by  placing 
the  age  of  majority  at  eigbteeu  for  girls  and  twenty-one  for 
boys. 

The  changes  occurring  during  this  period  affect  all  relations 
oflife.     I  shall  speak  briefly  of  a  few  of  tlieni. 

First  Physical  Changes.  I  have  already  tipokeu  of  tbe  rapid 
growth  at  first  and  the  specific  sex  changes,  but  these  are  by  no 
means  »l).  It  is  the  last  upward  sweep  of  the  powers  of  physical 
growth.  New  physical  inberitances  seem  to  come  out,  and  a 
boy  or  girl  who  has  resembled  one  parent  may  now  grow  to  look 
more  like  the  other  ;  or  family  diseases  may  appear,  insanity  or 
tuberculosis,  which,  if  not  directly  inherited,  now  find  the  system 
less  able  to  withstand  their  attacks.  Yet  in  spite  of  the  tenden- 
cies and  in  spite  of  tbe  troubles  aiising  from  the  temporary  lack 
of  balance  in  the  growing  organs,  youth  is  a  time  of  high  vi- 
tality ;  there  is  energy  for  anything— physical  or  mental.  The 
energy,  however,  may  not  be  well  co-ordinated.  In  the  earlier 
stageit  the  youth  is  clumsy  ;  he  hasn't  strength  proportionate 
to  the  size  of  his  mnscles:  he  hasn't  himself  in  hand.  Or  he 
may  take  up  with  }>ome  one-sidedideaof  life  or  theory  of  reform 
and  hold  it  with  a  devotion  out  of  proportion  to  its  importance. 
But  he  has  tbe  energy,  and  the  lack  of  balance  passes  away  in 
time. 

Tbe  characteristic  sports  of  the  adolescent  stage  arc  ma<tly 
team-plays  as  in  later  boyhood,  but  are  carried  on  with  more 
vigor  and  succesi.  and  toward  the  close  of  the  period  are  pushed  , 
to  the  limit  of  strain  aud  intensity,  e.  g..  college  football,  base- 
ball and  boat  racing.  Others,  agaiu,  introduce  an  element  of 
single  combat,  like  boxing  and  the  German  student-duels. 
Such  sports  can   flourish   only  at  a  time  when   the  physical 
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powers  both  of  endurance  and  control  have  reached  a  high  de- 
gree of  perfection. 

Profouud  physical  changes  like  those  of  this  period  caa 
hardly  take  place  without  involving  equally  profound  mental 
changes.  One  has  only  to  think  of  the  way  in  which  his  own 
mental  world  may  change  color  in  scasickuess  and  recovery  from 
it.  or  even  from  the  alieruation  ot  rest  and  fatigue,  to  see  reasons 
for  all  kinds  of  glooms  and  rose-lights  in  the  world  of  the  ado- 
lescent. Of  these  I  shall  speak  more  fully  in  a  moment.  I 
wish  to  speak  first  of  his  more  intellectual  characteristics.  It 
is  a  time  of  great  mental  awakening.  The  youth's  powers  of 
reasoning  and  atteution  are  developjug  rapidly.  He  has  now 
many  of  the  groups  of  apperceivtng  ideas  ( the  distilled  essence 
of  experience) .  by  which  he  can  take  in  and  react  upon  some  of 
the  larger  problems  of  life.  His  eyes  are  opening,  he  begins 
to  meet  in  his  reading  and  in  conversation  with  the  ideas  that 
have  stirred  tht;  world.  His  course  of  study  brings  him  to 
the  Greek  tragedies,  the  Roman  Empire,  the  Renaissance,  the 
Reformation,  modern  science — is  it  any  wonder  that  the 
thoughts  that  stirred  men  at  these  periods,  though  coming  dis- 
tantly now  and  from  the  printed  page,  should  cause  ati  intel- 
lectnal  awakening  in  a  mind  that  comes  tothem  fresh  and  for  the 
first  time?  He  hasn't  yet  the  balance  and  poise  that  he  will 
get  later  ;  he  takes  these  things  in  a  one-sided  way  of^eii,  and 
runs  up  some  parts  of  bis  intellectual  building  much  faster  than 
others.  His  interests  and  likes  and  dislikes  may  be  quite  un- 
stable :  he  may  be  something  of  a  faddist,  now  interested  in 
one  thing  and  now  in  another,  but  such  a  symptom  is  not  fatal 
oor  even  bad,  if  he  outgrow  it  in  its  time ;  for  in  the  end  he 
will  go  into  his  chascn  field  carrying  some  spoils  from  all  upon 
which  he  has  entered. 

It  is  not  so  much  these,  however,  that  give  the  characteristic 
color  to  the  mental  life  of  youth,  as  those  that  root  in  emotion. 
This  is  the  age  of  Jaques's  "  lover  sighing  like  a  furnace,  with 
awoeful  ballad  made  to  his  mi-stress'  eyebrow,"  and  it  is  true 
that  in  this  stage  the  boy  begins  to  notice  the  girls  in  a  little 
different  way  and  perhaps  to  take  a  little  more  pains  with  his 
dnss  and  inauueis  :  he  may  have  his  first  love  affairs — tran- 
sient n  nd  numerous  and  mostly  innocuous.  Often  he  is 
drawn  toward  a  lady  much  older  than  himself,  who  may  in- 
deed undersund  him  better  and  be  kinder  to  him  than  the 
girls  of  his  own  age  would  be  likely  to  be.  And  the  devotion 
which  a  sixteen  year  old  boy  sometimes  gives  to  such  a 
woman  is  more  like  worship  than  anything  she  is  likely  to 
receive  from  older  lovers.  Something  similar  happens  to  the 
girls  as  well .  and  the  passion  nf  devotion  is  at  times  so  strong  as  to 
_tak«  on  aberrant  forms.     Young  girls  in  college  it  is  reported 
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at  times  devdop  pessIOD&te  attachments  for  jiersons  of  their 
owD  &ex,  some  instnictOT  or  fellow  student, — a  relatioo  which, 

while  it  may  promise  something  of  pleasure,  tends,  if  it  go  too 
SslI  and  last  too  long,  to  be  decidedly  unwholesome. 

Bui  these  romanUc  feeling  are  but  a  part  of  the  emotioDal-j 
life  of  the  time,  and  Jaqiies  has  a&  usual  picked  out  a  single 
feature  in  order  to  heighten  the  effect  of  his  picture.  The 
general  social  feeliugsare  much  strengthened.  Lifelong friend- 
sliipN  are  formed — there  are  no  friendBbips  like  college  friend- 
ships, it  has  been  said.  Altruistic  emotion  strcn^thcus,  and 
to  many  a  boy  the  vision  of  a  life  of  self-sacrifice  for  the  gen- 
eral good  comes  like  a  Star  of  Bclblchcm.  Life  at  this  time  is 
taking  on  a  new  meaning,  and  in  the  intervals  of  his  activity  the 
youth  dreams  out  his  own  future  and  forms  his  ideals.  It  is  a 
timeof  asnration.  It  is  the  time  in  which  George  Eliot  describes 
Maggie  TuUivcr  as  feeling  a  "wide  hopeless  yearning  for  that 
something,  whatever  it  was  that  was  greatest  and  best  on 
earth,"  and  of  which  Longfellow  sings.  "A  boy's  will  is  the 
wind's  will,  and  the  thoughts  of  youth  are  long,  long  thoughts," 

It  is  a  time  of  hero-worship  also — sometimes  real  people, 
sometimes  imaginary  ones.  It  is  the  time  for  daydreaming, 
for  air  castles,  for  romance,  for  ideal  literature  in  poetry  and 
prose.  The  day  dreams  and  ideals  are  sometimes  impossible  ; 
they  are  often  crude  ;  they  are  always  inexperienced  ;  but  they 
are  not  therefore  fair  targets  for  ridicule.  The  boy  of  sixteea 
may  be  doing  a  deal  more  of  serious  thinking  than  he  gets 
credit  for.  He  realizes  his  inexperience  and  the  crudity  of  hts 
thought,  and  he  is  eager  enough  for  something  better,  but  he 
bates  to  have  what  he  has  taken  pleasure  in  laughed  at  (or 
even  smiled  over),  and  so  does  n't  talk  of  it.  As  he  advances 
in  age  bis  ideas  become  more  definite  and  tangible:  he  gets 
down  toward  reality,  and  in  the  end  experience  furnishes  all 
the  correction  necessary.  Perhaps  too  much!  At  this  early 
age  he  is  ready  to  put  his  ideals  luto  practice:  he  may  not  be 
later.  It  is  the  youth,  who,  " '  When  Duty  whispers  low,  '  Thou 
must.'  replies,  "  I  can.' " 

At  this  time  also  religious  and  moral  questions  come  to  the 
fore.  Statistics  that  have  beeu  gathered  show  that  the  adoles* 
cent  period,  especially  its  earlier  part,  is  the  natural  time  for 
the  rise  of  religious  feeling.  Most  conversions  occur  at  that 
time,  and  confirmation  is  administered  at  nboot  that  age  by 
those  churches  that  make  use  of  it.  But  I  he  development  is 
not  always  smooth.  The  boy  \)egias  to  hear  questions  raised 
about  the  moral  code  that  he  has  accepted  so  far  on  authority 
or  under  compulsion:  he  learns  of  other  theologies  than  that 
he  has  beard  from  the  local  ptilptt.  He  (eels  the  need  of  set- 
tling these  things  for  himself,  or  feels  perhaps  thesimple  impulse 
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to  assert  his  independence,  and  the  result  is  that  theologies  and 
moral  codes  go  themselves  into  the  fiery  furnace.  If  those 
which  he  ba*>  been  taught  have  been  foolish  and  if  the  youth- 
ful spirit  itself  is  a  fiery  one,  they  have  small  chance  of 
coming  out  except  as  ashes :  and  even  if  they  have  been 
right  and  sound,  but  have  been  foolishly  and  dogmatically 
presented,  they  will  he  saved  "so  as  by  fire. "  But  not  all 
spirits  are  thus  fier>'  and  oot  all  teaching  needs  revision. 
Many  come  through  their  youth  with  no  very  serious  stonn 
and  stress  period,  and  gradiiaily  find  theuiwilves  realizing  in 
earnest  the  religious  experiences  that  they  have  heard  vaguely 
spoken  of  before.  The  real  safeguard  against  the  more  uncom- 
fortable sort  of  experience  first  spoken  of  is  home  teaching 
which  does  not  insist  on  Don-essentials.  The  way  to  make  a 
wreck  as  complete  as  that  which  overtook  the  ' '  one  hoss  shay  " 
is  to  make  everj'  part  of  your  creed  exactly  as  strong  as  every 
Other  part.  And  the  real  guiding  star  for  those  who  are  them- 
selves in  such  a  state  is  the  steady  hahii  of  lig-ht  conduct.  Those 
who  can  keep  their  feet  on  the  path  of  daily  right  living  will 
find  their  theological  skies  clearing  of  themselves,  and  that 
before  long. 

But  the  hoy  himself  is  only  half  the  story.  He  is  not  only 
diflerent  himself  but  he  begins  to  be  treated  differently  by  others. 
Much  of  the  hobble-de-hoy  condition  comes  from  the  iucomplete- 
Bcssof  hisfit  into  society.  He  puts  on  the  modem  tcgaviritis  of 
long  trowseis  aud  a  tailed  coat,  and  people  begin  to  call  him 
"  Nlister."  He  goes  to  parties  where  he  does  not  know  quite 
how  to  behave,  and  makes  calls  which  he  does  not  at  all  know 
how  to  terminate.  Much  of  the  diffevence  in  others'  treatment 
of  him  is  quite  unconscious —  brought  out  in  others  by  his  in- 
creasing stature  and  general  development ;  but  new  things  are 
expected  of  him  and  he  responds  to  them,  and  thus  action  and 
counteraction  work  him  along  till  his  estate  is  fully  recogmsed 
CD  both  sides.  Unfortunately,  however,  those  nearest  him  are 
often  slowest  of  all  torecognizethechange.  {If  Ponce  de  Leon 
had  only  examined  the  opinions  which  his  kinsfolk  and  elders 
entertained  of  him  he  would  undoubtedly  have  discovered  his 
fouotain  of  immortal  youth).  And  even  when  bis  elders  do 
recognize  the  new  conditions  in  some  degree,  their  treatment 
of  him  is  apt  to  be  uneven.  At  one  time  they  require  a  man's 
behavior  of  him  and  again  treat  him  like  a  boy.  This  is  nat- 
urally more  or  less  exasperating  and  unsettling,  and  it  is  often 
by  no  means  a  bad  plan  for  a  youth  to  go  away  from  home  at 
this  period,  and  stay  away  until  he  can  come  back  without  the 
limitatious  of  othe,rs'  recollections  of  him.  It  also  satisfies  the 
strong  cravings  of  this  period  for  an  indepcudcnt  life.  Even 
.boys  in  homes  that  they  love  feel  it.     It  is  the  Wandrrlusl — to 
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get  away,  to  join  tbe  army,  to  run  away  to  sea,  to  see  the 
world,  to  have  some  cxpenence.  It  is  the  same  fecliog  in  an- 
other form  that  leads  to  the  intellectual  independence  already 
spoken  of.  And  it  Is  a  wise  parent  who  can  trust  hi?  own 
early  training  of  the  boy  and  remember,  when  he  sees  his  son 
apparently  drifting  away  from  him,  that  the  separation  is  a 
natural  process  of  growth,  and  that  if  the  training  has  been 
sound  the  boy  will  in  the  end  return  no  less  loyal  than  bcfor 
and  the  richer  for  his  knowledge  of  his  own  powers. 

Another  way  in  which  society  contributes  to  the  peculiar 
chnracter  of  youth  is  by  keeping  the  boy  away  from  action  and 
[«5poosibility,  and  shutting  him  up,  as  it  were,  until  he  is  old 
enough  to  take  his  part  in  the  real  business  of  life.  This,  it 
seems  to  me,  is  responsible  for  the  major  part  of  the  dreami- 
ness and  the  mental  "mumps  and  measles"  of  this  period.  These 
soon  disappear  under  the  touch  of  reality,  and,  I  fancy,  do  not 
much  bother  those  whose  circumstances  bring  them  early  tnto 
active  participation  in  affairs.  It  is  hard  work  learning  lo 
swim  when  one  is  Icepl  for  the  most  part  away  from  the  water. 

At  the  end  of  this  period — ^at  twenty-five^the  younx  nian  a 
pby.sically  perfect,  trained  for  hts  life  work  (as  far  as  general 
training  goes),  and,  though  largely  inexperienced,  is  eager  to 
enter  upon  it.  If  I  should  Irj-  to  characterize  the  period  briefly 
I  might  say  that  it  is  the  tuning  of  the  orchestra;  it  is  the  open- 
ing of  the  fiower  and  the  promise  of  &uit;  it  is  the  declaratioB 
of  independence ;  it  is  the  new  birth.  If  my  figures  seem 
mixed  I  can  only  reply  that  so  Is  the  period. 

y^un^  Manho9d.  The  stage  that  follows  is  that  of  young 
manhood.      It  is  the  time  which  Jaqnes  assigns  to  the  soldier. 

"Thm  tlip  soldier, 
Fall  of  strADg«  oaths,  and  b«*Tcl«il  like  the  pord. 
Jeuloua  tn  honur.  tmldcn  nnd  (]uick  In  qtuurel, 
Seek  jng  the  liuhblc  rr)>utBtioa 
Even  in  the  cauaon'a  moutli." 

It  is  the  time  for  action.  The  yoting  man  is  full  of  energy; 
he  is  capable  of  much  hard  work  ;  Chicago  is  said  to  be  made 
by  men  under  forty  years  oM.  It  is  the  age  of  the  under  officen 
in  the  army  and  na\'>':  young  men  for  war,  old  men  for  cotmseL 
It  is  the  lime  when  the  young  business  man  is  gctlinx  his  expe- 
rience, laying  up  his  capital  and  winning  the  confidence  of 
bis  business  acquaintances;  the  Napoleons  of  finance  are  said  to 
be  for  the  most  part  about  forty  years  old.  It  is  the  time  when 
the  young  professional  man  is  laying  the  foundations  of  his 
professional  success  in  law  and  medicine,  and  while  these  may 
not  be  "full  of  strange  oaths"  and  bearded  like  panthers,  there 
are  also  other  haunts  of  "the  bubble  reputation  '  than  the 
cannon's  mouth.     There  is  said  also  to  be  a  "dead  line  "  for 


clergj-men  at  forty,  beyond  which  they  are  not  Hkcly  to  receive 
flatlerin^  calls  to  large  churches.  It  ts  a  time  of  hope — the 
world,  at  least  at  the  beginning,  is  almost  untried;  anylhiug 
niay  be  {xusible.  Kven  a  modest  young  man  may  hesitate  to 
■aay  how  high  his  star  may  not  asceod.  His  natural  force  ia 
^  not  abated  ;  he  can  pay  the  price  of  success;  lale  hours  either 
of  work  or  dissipation  can  be  borne.  Indeed  it  is  one  of  the 
first  auihoriiative  signs  of  middle  life  when  the  young  man  or 
woman  begins  in  earnest  to  tliiuk  much  of  to-morrow's  lassi- 
tude in  connection  with  to-day's  pleasure.  As  a  whole 
the  period  is  one  of  hard  and  eager  effort  and  of  many 
lessons    ia    the    strenuous    school    of    experience.      In  this 

» period  in  the  usual  course  of  events  a  young  man  falls  ia 
Sove  more  effectively,  and  undertakes  the  support  of  a  wife 
•od  family,  and  often  carries  with  a  light  heart  the  double  bur- 
den of  business  cares  and  anxieties  for  growing  children.  In 
a  woman's  life  the  corresponding  period  comes  a  little 
earlier.  It  is  the  time  when  the  care  of  a  family  of  little  children 
takes  all  her  time  and  energ>' ;  or  if  she  be  earning  her  own 
living,  when  she  also  is  making  her  professional  reputation  as 
musician,  artist,  teacher  or  phiE3nthropi<it.  I  fancy  also  tliat 
it  would  be  found  that  many  of  the  women  active  in  the  man- 
agement of  church  or  social  affairs  are  of  about  ibis  age — 
though  not  exdtisjvely  nor  even  predominantly  perhaps,  for 
there  comes  later  an  Indian  summer  period  when  women  are 
often  freer  to  undertake  such  things. 

At  about  forty,  the  close  of  this  period,  we  have  soother 
stage  of  transition,  a  sort  of  a  second  adolescense  it  might  be 
called,  when  the  young  manputsoff  the  "young"  and  becomes 
man  pure  and  simple — the  adult  on  the  threshold  of  middle 
age.  This  second  adolescence  is  not  often  so  marked  as  the 
earlier  one,  A  man  of  forty  is  less  open  in  the  expression  of 
his  feelings  and  there  are  fewer  competent  observers.  Those 
who  are  younger  think  that  grown  up  people  are  all  rather  be- 
yond the  point  of  feeling  at  all.  (I  fear  myself,  that  jf  I  were 
to  press  the  question  home  upon  you.  you  would  be  obliged 
to  confess  that  a  person  of  forty  seems  to  you  rather  staid  and 
old— in  fact  hopelessly  adult.)  And  those  who  are  older  do  not 
notice,  or  think  it  but  natural  that  advancing  years  should 
make  a  change.  But  those  who  stand  nearest  to  a  man  between 
thJrty-6ve  and  forty-five  will  be  pretty  sure  to  see  the  change, 
if  they  look  for  it.  It  shows  itself  more  in  his  active  powers  ; 
he  becomes  little  by  little  less  aggressive  than  he  used  to  be. 
"  Up  to  forty  a  man  seeks  pleasure,  after  forty  he  flica  from 
pain,"  sings  an  obser\'ant  poet ;  and  a  few  weeks  ago  I  heard 
the  same  sentiment  confiimed  iu  the  couversatiou  of  a  couple 
of  electric  car  employees  when  one  of  them  said  to  the  other, 
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referring  to  a  recent  railway  acddcnt :   "A  man  beyond  ft>rt5 
ain't  got  DO  business  to  jump  trains." 

There  is  physical  Kround  for  the  change.  By  this  time  the 
forces  of  growth  arc  fairly  expended  ;  repair  goes  ou  but  there 
is  no  enlargetneul.  Under  forty  a  weak  heart  may  grow  to 
com peii!sa te  its  weakness — so  the  doctors  say  ;  but  after  forty 
not;  and  this  h  true  of  the  physical  pofrers  in  general.  A 
man  is  not  now  able  to  stand  so  easily  either  the  hard  work  or 
the  iliiusipation  that  he  once  could  bear  with  ease.  He  is  more 
apt  to  count  the  cost.  And  for  this  reason  the  most  likely^^^ 
time  for  reform  in  drunkards  is  not  in  young  manhood  wb«B^^| 
their  physical  piiwers  and  courage  are  high,  but  in  the  early 
pari  of  middle  life  (about  forty-five,  say)  when  their  physical 
condition  is  beginning  to  deteriorate  and  they  feel  and  foresee 
the  full  effects  of  excess. 

But  there  arc  also  mental  causes.  Up  to  lhirty-fi\'e  or  forty 
a  man  feels,  as  I  have  sold,  that  life  is  not  all  tried  ;  that  it 
may  yet  contain  much  that  is  new  and  delightful.  He  feels 
that  he  does  not  know  his  own  powers  fully  ;  there  may  yet  be 
capacities  in  him  that  be  ha.s  not  dittcovercd  and  that  may  yet 
realize  his  dearest  ambitions.  Up  to  that  lime  he  has  been 
exploring  his  social  and  intellectual  world  as  a  baby  explores 
his  physical  world.  By  forty  he  knows  it  pretty  well  and  has 
taken  the  measure  of  ranny  things  in  it.  especially  of  himselfc 
The  chances  are  large  that  he  has  tried  something  important 
and  failed  Satly,  or  he  has  had  occasion  to  look  back  and  esti- 
mate the  small  progress  he  has  made  in  realizing  his  ideals  of 
ten  or  twenty  years  before.  He  cannot  hide  from  himself  that 
many  things  of  which  he  bns  been  casually  dreaming  are 
entirely  and  forever  out  of  his  reach.  He  wakes  up  with  A 
chilly  feeling  to  the  recognition  that  his  boyhood  is  post  and 
that  what  he  is  to  do  he  must  do  quickly,  and  sees  at  the  same 
time  how  extremely  hard  it  will  be  for  him  to  advance  fiir  be- 
yond his  present  standard  in  originality  of  work,  however 
much  he  may  increase  its  quantity  or  erudition.  Such  a  time 
of  disillusionment,  ifit  be  acute,  cannot  be  pas.sed  through 
without  something  of  humiliation  and  mental  pain — but  as  in 
the  case  of  the  other  periods  of  transition,  time  brings  the  man 
through  it. 

The  severity  of  the  experience  will  depend  on  the  tempera- 
ment and  on  the  circiinistances  ofhira  who  is  nndergcnag  i 
Here  9B  everywhere  the  chief  preventive  and  antidote  of 
sonal  disappiiinlmenl  and  suffering  is  to  be  interested  ia  some- 
thing or  somebody  else.  Disappointment  and  disilUisionmentS 
come  even  then,  but  they  have  not  the  sting  that  makes  foiled 
personal  ambition  so  bitter.  Those  who  are  married  and  have 
children,  have  a  great  and  natural  advantage  here.    The  man 
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who  at  forty  bos  a  family  of  children  growiog  up  around  him 
fiotls  hi.s  own  ambitions  traasmutcd  by  almost  insensible  gra* 
dations  iato  ambitions  for  his  children.  As  he  learns  his  own 
limitations  he  lives  Hgaio  in  their  undetermined  possibilities, 
and  as  SUaksjicre  says,  "  sees  his  blood  warm  when  he  feels  it 
cold."  But  even  if  be  is  not  so  happily  situated,  time  and  good 
sense  carry  him  through.  He  comes  again  to  a  happier  view 
of  life,   content    if  he  may   succeed  iu  doing  well   what   yet 

[  remains  for  him  to  do,  and  6nally  settles  down  for  the  best 
twenty  years  of  his  life  for  intellectual  work.  In  adaptation 
to  his  enrironment  he  is  tike  the  boy  ;  he  knows  his  world  and 
his  powers  ;  and  though  he  may  work  now  with  less  ambition, 

I  he  works  with  well-knit  habits  of  industry  and  the  experience 
and  skill  of  a  veteran.  Now  character  is  fixed,  if  it  ever 
will  be;  the  feelings  are  still  strong,  but  restrained  and  con- 
centrated ;  the  win  is  firm  ;  people  take  him  seriously  ;  he 
finds  that  he  has  influence— perhaps  to  his  own  great  surprise 
at  first.  It  is  the  age  of  the  judge  in  Jaques's  sketch.  The 
man  is  adultut  a4u/fissimus.  He  is  at  the  age  in  comparison 
vith  which  all  the  rest  are  estimated. 

Period  of  the  Elderly. — Upon  this  period  follows  that  of  the 
elderly  (55  or  60  to  70),  the  period  in  which  physical  decline 

.  is  unmistakable,     Intelleanat  vigor  may  sumve  (and  as  some- 

'  times  happens,  much  more  than  compensate  the  failure  on  the 
physical  side),  but  a  man  must  take  care  of  himself;  he  must 
retire  from  positions  demanding  physical  strength  and  must 

[}iave  a  care  that  his  body  be  able  to  suppon  the  demands  of 

'his  mind.  In  intellectual  matters,  even,  he  may  find  thai  he 
must  fight  his  indbleiice. 

There  are  physical  changes  at  about  fifly-five  or  sixty  that 

I  may  serve  to  mark  the  beginning  of  the  period  —  but  I  fancy 
that  these  are  less  generally  noticed  by  the  man  himself  and  by 
his  friends  than  ar«  matters  of  another  sort.  A  man  may  meet 
with  a  physical  or  mental  shock  from  which  he  docs  not  seem 
to  recover  fully,  or  he  may  find  himself  crowded  out  by  younger 
men,  or  it  be  only  that  his  children's  children  rise  up  and  call 

,  him  grandpa  ;  but  in  some  way  the  knowledge  comes. 

I  Old  Age. ^-'^y  seventy  all  the  man's  physical  incapacities 
■re  emphaMzed.  The  bodily  tissues  that  before  have  failed 
of  proper  nourishment,  now  begin  to  show  signs  of  actual  de- 
generation. Weight  and  height  grow  less,  the  skiu  is  dry  and 
wrinkled,  the  hair  scanty  and  white,  the  gums  without  teeth, 
the  body  bent,  the  hand  tremulous,  the  sense  organs,  one  or 
more  of  them,  out  of  full  function.  The  cells  of  the  nervous 
System  show  many  of  the  appearances  that  characterize  fatigue 
iu  younger  people,  and  perhaps  it  would  not  be  far  wrong  to 
read  the  feelings  of  the  aged    from  one's  own  feelings  when 
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nearly  tired  out.  The  mental  marks  are  too  great  fixity  of 
habit  in  thought,  too  little  power  of  origioatioa,  aod  too  little 
courage  for  uew  undertakings,  a  tendency  (partly  enforced  by 
tbe  exclusion  of  the  aged  from  active  participation  in  current 
affairs)  to  revert  to  the  affairs  of  youth  and  early  manhood, 
defcciivc  memory,  defective  powers  of  sustained  effort.  In 
many  things  the  old  man  is  like  the  child  (what  the  child  has 
yet  to  acquire  the  old  man  has  lost)  and  needs  much  the  SAUK 
sort  of  attention.  A  natural  timidity  and  sometimes  decreased 
powers  of  judgment,  lead  to  suspiciousness  aud  sensitiveness. 
In  its  unhappy  aspect  it  is  as  Jaqnes  dcncribes  it :  "Second 
childish uess  and  mere  oblivion,  sans  teeth,  sans  eyes,  saos 
taste,  sans  everything."  In  its  happier  aspect  it  is  the  time 
of  protected  aud  lovingly  tended  rest,  well  earned  after  The 
labor  of  a  lifetime. 

It  is  natural  to  look  upon  this  period  of  failing  powers  as  one 
rather  to  be  dreaded  than  longed  for.  Many  a  youth  has  set- 
tled it  with  himself  that  he  would  gladly  forego  life  before 
reaching  the  decrepitude  of  forty  years  ;  and  many  a  yoang  man 
has  thought  the  game  would  be  hardly  worth  tbe  candle  after 
fifty.  Manytu  old  man  also  hasfound  material  for  lamentation 
in  the  inevitable  conditions  of  fourscore  years. 

But  it  is  by  no  means  necessary  that  old  age  should  be  wholly 
tinbappy  or  terminate  in  "  mere  oblivion."  More  and  toore  io 
our  own  day  the  old  man  is  still  active  in  his  eighth  decade. 
Gladstone  comes  naturally  to  mind  as  a  striking  example. 
Browning  makes  Rabbi  Ben  Ezra  say  : 

"  Grow  old  kIobc  irith  me  I 
Tlieb«*t  i*  yet  to  be, 
The  Iftiit  of  life  for  which  the  &r«t  waa  itiftde," 

and  Cicero  in  his  Se*u<iuif  tells  what  be  believes  to  be  the 
secret  of  a  happy  old  age,  which  is  in  substance  to  be  con- 
tent with  the  pleasures  and  employments  that  old  age  allows 
and  thank  tbe  gods  that  one  is  not  subject  to  the  ills  of  othei 
and  earlier  stages.  A  deeper  insight  finds  the  real  secret  of* 
happy  old  age  once  more  in  service  for  others  carried  on  till 
the  end  of  life — a  service  which  on  the  one  hand  gives  peren- 
nial interest  to  life  by  making  the  old  man  a  participator  in  the 
life  of  nil  those  about  him,  and  on  ibe  other  surrounds  him  with 
love  in  return — a  love  that  finds  in  his  weakness  and  n*ea  in 
hisfinal  childishness,  if  that  comes  to  him,  not  a  burden  bat 
40  opportuutly. 

My  time  is  exhausted  and  I  have  merely  sketched  the  course 
of  life  for  you.  There  is  not  time  in  a  single  hour  to  discuss 
also  the  theoretical  questions  that  surround  it.  but  I  shall 
have  time  perhaps  to  emphasize  further  a  single  point  of  meo- 


UBNTAL  GROWTH  AND  DECAY. 


449 


t&l  bygiene.  It  is  simply  fbis :  Cicero's  advice  to  old  men  can 
easily  be  widened  to  6t  all  ages.  If  any  one  is  to  be  happy  he 
miist  find  his  happiness  in  the  timv  and  place  in  which  he  is, 
or  like  Alice  iu  the  Looking -Glass,  he  will  find  to  his  sorrow 
that  there  is  always  jam  yesterday  and  jam  to-morrow,  bat 
never  jam  to-day.  And  this  again  is  but  a  special  case  of  a  yet 
wider  precept.  If  you  are  lo  see  beauty,  or  heroism,  or  ro- 
mance, you  must  see  them  when  and  where  you  are,  and  in 
the  things  about  you  as  they  are.  I  do  not  mean  that  oue  is 
to  see  oo  ill  in  them  ;  they  are  there,  sometimes,  apparently 
just  to  be  improved ;  partly  you  must  make  your  beauty  for 
yourselves,  hut  even  for  that  you  must  be  able  to  see  and  know 
it  in  its  everyday  clothes  ;  you  must  live  your  lives  where  you 
happen  to  live.  If  you  would  let  me.  like  Socrates  in  the 
Pki^drus.  make  a  prayer  to  the  deity  of  the  place  before  I  de- 
part, I  should  say  :  Grant  unto  me  tbe  seeing  eye,  that  I 
may  see  the  beauty  in  common  things,  that  I  may  not  miss  a 
hero  because  he  stands  close  to  me,  and  that  I  may  know  that 
each  age  from  first  to  last  is  good  in  itself  and  may  be  lived, 
not  only  n-ell,  but  happily. 
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Ot  the  Atsodalion  e/  Numerals.    By  H.  Oaana..    AtiKrioan  Jo»r- 
nal  o/Psyeftolony,  XII  [3},  1901.     261-367. 

In  Tltutub  aud  Marbc's  "  £x per imcu telle  UnUrsachuaseii  Sber  die 
pRychoU>};iftchcii  Gruiitllagcu  tier  apracbllcben  Aimlogie^ililatiK;" 
(  Leipii^,  1901 ")  the  ntatcntcnt  in  oMiilc  tbot,  ia  rxpcrimcDts  where  the 
obaenrcr  U  ic<iiiiied  lo  react  to  ipokeu  word*  by  spokeu  Tvonla.  the 
uitial  respoDM'  lo  ft  iiuRibcr-wortl  id  some  otiicr  nuiiiMr-wotd.  Ia  tbe 
article  whicb  formi  tbe  subject  of  tliU  notice,  Oertel  cite*  ccitain  ob- 
fiervattouR  on  numeritU,  made  in  thecounteof  nn  extccdd  Mrioi  ol 
reaction  ex  pert  men  ts,  whcmc  rctnltB  appear  to  bim  to  traTerse  the  rale 
laid  down  by  Thumb  and  Uarbe. 

Oertel'*  metbod  wiu  to  expoHC  single  printed  words  to  tbe  view  ol 
hi»  observer.  The  time  of  cxponure  waa  reKQlated.  so  tbat  tbe  words 
were  vbiblc  (or  )ust  5  sec.  in  each  case.  During  this  time,  and  dur- 
ing the  15  fulInwiuK  »eeoiida,  the  observer  whi  reiinircd  to  form  »>»>■ 
ctations  in  bis  own  mind,  in  connection  with  tbe  stimulna  word,  and 
then  to  contBiuuicstc  ihcui  to  the  cxpcriincDlcr.  It  b  clear  tbat,  dui- 
ioa  this  lon){  period,  the  thoughts  or  the  observer  wonld  wander  more 
or  Icsa  widely  from  the  word  presented  to  him.  Auoctatlont  thataccmed 
to  he  dne,  not  to  the  stimuiua  word,  hut  to  later  asuociated  iflctdentt 
or  experiences,  were  utruck  out  by  Ocrtei  from  the  introspective 
reiKirt.  Tbna  one  observer,  to  whom  the  word  "seeen"  was  shown, 
write*  at  (dUdwii:  '  Tbla  Is  a  sncred  nnuilH;r,  because  the  week  has 
BCVL'u  days.  Seven  and  eleven,  tt  I*  a,  prime  number.'  Ocrtcl  strikes 
out  tbe  words  '  because  the  week  has  seven  days.'  on  tbe  groand  tbat 
they  repreacut  a  9ec^)nltary  SA^Mclatlon.  Surely,  a  curious  procednrel 
If  associations  of  this  sort  arc  to  be  ruled  out,  the  obvious  thing  to  do 
ts  to  let  the  observer  write  out  bis  ialroEpcctiuu  as  soon  aa  possible 
after  tbe  (ornitttioii  of  the  lirat  *s«ociiition.  or  to  ask  biui  to  record 
only  the  first  assoelalion  that  forma.  How  is  Jt  possihlc,  aader  the 
condition*  of  Oertel's  experimentit.  to  draw  any  iharp  line  of  dirisioD 
between  reactious  evoked  directly  hy  tbe  HtininluB  word,  and  reaetieiu 
of  other  kinds. — seeing  thai  tbe  aecood  and  subsequent  asaoc  la  lions 
are  always  a!su  dependenl  upon  those  tbat  bave  preceded?  It  is  plnin 
that  the  procedure  is  arbitrary  in  ibc  last  degree. 

Octtel  louud  in  these  experiments,  with  ten  observers,  that  althongh 
inwardly  spukeu  numerals  anil  visual  images  of  uuiubcre  occurred  now 
and  again  amouK  the  associations,  still  only  in  two  cases  did  the  seen 
uuuilicr-woiiU  cuU  up  other,  inwardly  spoken  number- word*.  One  of 
these  issociated  imtaber-wordfl  was  acl«ft.llv  the  eleventh  of  the  aMo- 
eifttions  evoked  by  tbe  stimulus  word.  Thia  result  dieergee  so  essen- 
tially, says  Oertel,  (rom  the  resntt*  obtained  hy  Thumb  and  Uarbe, 
thjit  renewed  invrsiigatjonoftbeassociatian*  to  numl)er-wonJs  appears 
desirable.  Bui  Oertel.  over  and  above  his  errors  of  experimentaf  pro- 
cedure, overluoics  the  fact  that  there  Is,  a  priori,  not  tbe  least  reason 
(or  expecting  »  coincidettce  of  result  in  the  two  enfiuirics;  they  ore 
concerned  with  totally  dificrent  things.  In  tbe  work  of  Thumb  aud 
Uarbe,  numhcr-wurda  were  pronounced  lo  the  oboervcr,  and  be  was 
required  to  answer  by  speaking  aloud,    Oertel,  ou  the  other  band. 


cxpo»e»  prititctl  n  a  tuber- words  to  his  observers,  aud  itsks  tbem  to 
report  upon  the  experience*  which  the  words  suKRest.  Thumb  ftud 
U«rbe  expr«Mly  call  attention  (p.  14)  to  the  foci  that  It  it  altogether 
insdmisMDle  to  transfer  laws  wnich  hold  for  a  determinate  class  of 
sssociuiona  dire.'tly  toaoother  cUfta:  ^.  also  Meyer  aud  Ortfa,  Zeits. 
(.  Paych..  XXXVI.  i.  K.  Marbs  CTlniversily  of  Wiinburg). 

FsyehologU  de  ta  crvyanct.  Par  C-  Bos.  Paris,  F.  Alcatt,  1903.  pp, 
177.  Price,  fr,  a.50. 
This  etssaj-  falls  into  tyro  parts :  an  liislorical  itudy,  ami  a  pnycho- 
lo0eal  analyRia  of  belief.  The  author  finds  Ilial  the  conStct  betweeo 
■cieace  and  fslth  is  apparent  only:  science  presupposes  belief,  iudeed, 
RMa  upon  belief  at  every  poiul.  Helief.  faith,  is  coextensive  with  1U«; 
It  Is  the  affirtnaiioD  of  our  will  to  live.  The  psychological  growth  of 
belief  is  traced,  from  (hat  which  is  implied  in  mere  .seuBotion  up  to 
tbat  whicli  iiiralves  a  deliberate  voliiiou..  The  moiivcs  to  faitli  are 
dtacovcred  in  the  ilccpcst  and  most  intituote  recesses  of  organized  life; 
it  ia  the  totnl  ncK,  the  psychophyiical  union  of  uiiud  anil  body,  that 
btflieres. 

Jf.  Wundfi  Pkiloiophie  und  Piyctialagie.  In  ibrenCrundlctireii  dar> 
K  K<C9tel1t  rou  R.  ClSUKR.  Leipzig,  J.  A.  Sartfa,  190Z.  pp.  tI,  210. 
^P         Price  Mk.  3.20. 

Thia  t»  aelear  nnd  for  llie  most  part  sympathetic  account  of  Wuodt'a 
philosophical  work,  appearing  opportunely  on  tbe  ere  of  the  Master'a 
sevcDtielh  birthday.  It  falls  into  three  parts;  psycholoRicnl  principle!, 
epistciuolu^icitl  principles,  and  metaphysical  principles  (the  latter 
iticludiug  general  met  a  physics,  pbiloBophy  of  nafuie.  uad  pbiloauphy 
of  mind).  The  book  ie  a  useful  supplement  to  that  already  published 
by  "P..  Koiiig  in  tbe  scries  knowu  as  Frommaun's  Klassiker;  we  note  iu 

Jarticiilnr  tbnt  Bisl«r  lays  especial  stress  upoaepisCemology,  as  KtJuig 
(>«•  cpon  elhlcs.     The  volnme  concludes  with  a  partial  bibliographj. 
There  is  no  iuder. 

Magic  and  Reiigion.  By  Akqrew  LAifC.  New  York  St  Bombay, 
I.oui;m«ns,  Green  &  Co..  1901.  pp.  x,  3)6. 
This  book  has  two  principal  theses:  the  one  positive,  that  "perhaps 
tbe  earliest  tiaceabte  form  of  religion  whs  relatively  hi^h.  and  that  It 
was  iiieviiabty  lowered  in  lone  during  the  process  of  social  evolution:" 
the  other  ucgatiyc,— a  desttuciivc  criticism  of  Praaer's  "niany  liypotb- 
esca,  which  are  combined  into  his  theory  of  tbe  origin,  or  partial  origin, 
of  tbe  belief  in  tbe  diviue  character  of  Christ,"  and  o(  tbe  eaue  au- 
tbor's  "theory  of  the  Golden  Bough  o(  Virgil  as  connected  with  the 
fugitive  slave  who  was  '  Kin«  of  the  Wood'  oear  Arida."  On  the 
ionner  count,  the  impression  left  upon  the  render'n  mind  is  that  there 
\m  ■  good  deal  more  to  be  said  (or  Mr.  Lang's  tbeory  than  current 
nodes  of  anthropulagieal  thinking  and  writing  would  lead  one  to  sup- 
poae;  on  the  second.— that  Mr.  rrazcr  has  been  puU-erixctl.  The  final 
•ettlcmeui  of  the  coulrovcrsy  must  be  left  to  the  antbropologists.  In 
the  meantime,  Mr.  Lang's  psychology  ia  gcncraUy  sound,  and  his 
nylc.  as  always,  is  cbnrmiDg. 
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Vrearni  and  Iheir  Meamtigi :  with  many  aetOHnt)  of  ex^friencti  Sent 
hy  Corrtifondrnls.  und  two  chapUrs  ^onlributei  mainly  /ram  tMe 
Journals  of  the  Psychiatl  Rtiearch  SociHy  on  (fUpat/iic  and  tire- 


momilory'dreaiHs.    By  H.  G.  Hutchinson.     London,  New  York 
&  Bombay,  Longmans,  Gr«en  &  Co.,  1901.     pp.  JK>. 

"It  occurred  to  me, "writes  the  author  in  his  Introdncttoo,  "that 
tlicrc  were  ccrtaiu  kimls  of  dreams  common  to  nearly  every  one.  ■  . 
jt|y)  thii  being  m,  I  was  struck  by  tbe  fact  that  no  one  oeemed  to  bare 
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tiicd  to  fiad  the  common  mum  of  eacb  kind  reS(wctiTelr  of  familiiir 
dream*."  He  Ihereforenet  himacH  lo  in  vest!  gale  the  anbject,  with  the 
praaent  TOlutue  as  a  result. 

Thevalualile  part  o(  the  woflc,  to  the  pajrchologlst,  is  the  loug  (over 
loo  pp<)  chapter  on  the  ClawKification  oi  the  Uore  Frnjuent  Dreams. 
For  tae  mt.  the  book  ia  avowedly  'popular;'  and  the  chapter*  on 
'What  Science  has  lo  Say  about  Orcstna,'  'Their  Association  witli 
Ideas  of  Immortality,'  *nirinationii  from  Dreams*  and  '  Inteiprcts- 
ttoiia'  ore  ilislit  nod  sketchy.  The  two  coDcluding  cbapt«n  dc«l  with 
thv  topic*  ucutioucd  iu  the  sub-litlc. 

Fatts  aid  Commfits.    B7  H)!R»ki»t  Sfrncsr.    New  York,  P.  Apple- 
&Co.,  1901.     pp.  *iii,  391.     Prjcefl.ao. 

"During  the  yeara  apcnt  in  writing  Tarioaa  sritemntic  works."  *ari 
tfae  author  iu  his  Preface,  "there  hare  from  time  to  time  ariaeo  idcat 
not  fiUed  for  i n cor po ration  in  them,  Many  of  theitc  have  found  placei 
in  articles  publiihed  in  reviews,  and  are  now  collected  together  in  the 
three  volumca  of  my  MUkya.  But  tlicre  retuitin  a  nnmber  which  have 
aotyelfonndexprrsoion:  soni«of  Iheni  relaiirety  trivial,  some  of  morv 
interest,  and  some  which  I  think  arc  Important.  1  have  felt  relnciant 
to  lei  these  pasa  unrecordeil,  AnA,  hence  during  the  last  two  yean,  at 
intervals  now  long  and  now  short,  have  set  them  down  in  tbc  following 
pages.  Possibly  in  a  second  cditiou  1  shall  malcc  some  small  addiiioas, 
nnt,  be  ihiit  as  It  may,  the  vulnmc  herewith  isiued  I  can  say  with  cer- 
tainty will  be  toy  last." 

The  book  contains  no  less  than  tbirty-niuc  sccCioaa,  coreriag  tlw 
widest  raoKc  of  interest.    Seren  of  these  (State  Uducation,  Patriotia 
Party  Govcnimcnt,  Imperialism  and  Slavery,  Re-barbariuilion,  Re 
mentation,  The  Reform  of  Company  I,aw),  may  be  claMed  ronghly^ 
under  the  heading  of  political  philosophy:  a  few  have  direct  referenciij 
to  previous  works, — so  the  Regressive   Mu  Hip  I  (cation   of  Canse*  toj 
Am/  Principlf%,  Some  I.iitht  on  llsr-Inhrritame  lo  the  Primciptts  ^ 
Siiilogy,  Style  [o  the  essay  on  TAe  P/iiiosop/tj/  of  Style  ("ibc  viitor'l 
title,  uol  mine  "),  and  The  Origin  of  Uualc  and  Developed  Itlualc  to 
the  e&say  on  TA^  Origin  and  FuncHon  o/Mtttic.  Psycholoxv  is  toscbed 
Bpon  in  A  Problem  (obscs.Mon  by  melodic*).  Presence  of  Mfnd,  Feeling 
vs.  JutellccI  (one  of  tbc  most  impottaut  'coiameula'  in  the  book  ),  Tb* 
Closing   Hours  (coiiNciotisn'^**  in  the  dring],  and   Kxaggeral iuna  and 
MUttateraenta  (criticism  o(  Huxley).    The  reat  rary  alitlie  wuy  irom 
Ultimate  questionK,  and  What  shonld  the  Sceptic  say  to  Belippcrs*  to 
designs  for  pninlensly  disposing  of  lost  dogs  and  for  itoproTiog  the 
acoustical  properties  of  uiusic  rooms.    It  ueed  bardly  be  said  that  there 
are  many  wiae  sayings,  and  many  cbaracteTislically  Spencerian  sBytnjES  j 
In  the  volume,     "t  detest  that  conception  of  social  progress  whkh' 
prcaents  as  its  aim  increase  of  population,  growth  of  wealth,  spread  at 
commerce:"  so  1)0  many  of  us.     "The  prlmnry  pnrposc  of  music  ia 
Dcither  instinction  nor  cnltnre  but  pleasure:  and  this  is  an  all-saS- 
cient  puiposc:"   this  ti,  like  VVundt's  theory  of  the  funi~tiait  of  ipaibet- 
ics  as  the  play  of  tbc  ndull.     "Beauty  is  not  attained  by  filling  a  rooHl  j 
with  beantlful  thinga:"  so  one  night  i^uote  at  lar^.     Very  important  | 
ia  the  aintement  of  the  part  that  uae.inhcritance  plays  ukI  does  not. 
play  in  the  author's  Paycbology  (p.  149J.     And  very  cbaract eristic  of 
Spencer'a  contempt  for  history  are  the  opening  sentences  of  f  eiverted 
Elistory  :  "  I  belicxe  it  was  a  French  King  who.  wishing  to  consult 
some  historical  work,  called  to  his  librarian :  Bring  mc  my  liar.    The 
cbaractcrliation  was  staitling.  bnt  not  undcscr-vcd." 

The  pascdng  of  Herbert  Spencer  from  the  literature  of  Engllsli  phi- 
losophy is  an  event  tbat  no  one,  friend  or  foe,  can  contemplate  without 
aaduaaa,  I,et  us  hope  that  he  may  live  long  enough  to  publish  a  sec- 
tmi  and  many  nore  editions  of  Facts  and  Commants  I 
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fsythelogy  du  rirt.    Par  L.  Dccas.    Pari*,  F.  AIcad,  1909.    pp.  vii, 
178.     Price  (r.  1.50. 

M.  Uuitaa.  after  Mttiog  (ortVi  Ibe  jnsdeqaacy  of  our  present  psyckol- 
ogj  of  lku)(liter,  diacMSSM  in  detail  two  lormt  o(  theory:  thnt  which 
.  treat*  ol  IftughtiT  (jualltntively,  in  teriuaof  the  ctiiii>i)nn)i  ntK^  feelings 
iwbich  It  «xpreeftcs.  riiiI  th»l  which  treats  of  it  i]uittiiitatjve];,  in  terms 
C(  Ihe  HTiiouut  of  nervous  energy  which  these  rariout  feeliujf*  ind  emo- 
tinns  relciise.  lie  coucluilcii  that  Iauj(liter  In  In  every  >:n*e  an  ncciilent, 
an  epipheaomoaoD.  It  :«  an  expreiAioti  o(  iitdiviilualily,  and  coii»e- 
quent]}-  metiifcats  as  mnuy  forms  as  there  arc  different  types  of  lulrwl 
or  «tntc»of  oonticiouaneAi.  Hence  no  siiiKle  theory  is  possible.  On 
the  practical  sittc,  laujihtcr  may  be  an  objitwt  o(  tlcairc  01  avcratou,  but 
cannot  be  an  end,  tu  object  ol  volition. 

iCattStries  fsyekologi^Ufs.     Par  J.  J.  van  BtBRVWWP.    Gaod,  A.  Siffer; 
I  I»aTis,  V.  Alcan.     N,  d.     pp.  165.     Price  Ir.  3,00. 

The  author  bete  briars  toKclher  three:  popular  ami  brightly  written 
articles  ou  psychological  subjccia.  Tlic  first,  L'  ciivcra  dc  la  joie  ct  de 
la  tri9te»»e.  dells  chiefly  with  the  Jaiuc--I,3U);e  titeory  of  emotion  and 
*ilb  the  views  ol  Dufjasand  I'leury;  the  second,  Le  prohlinic  lie  1b 
i)i<!itioirt  en  psvchologieexji^rimcrtivie,  devotes  nnRt  «pft<-e  to  the  work 
of  Ribot.  Bourdou.  Binet  aii<l,V.  Henri;  ihelbtrd,  I^&  formes  de  passage 
en  psyeboIoE[ie,  seeks  to  sUon  the  relation  between  the  normal  coa- 
ditimi  of  the  niind  anil  cerluin  well-marked  p«tholO|;iral  pbenomgiu, 
auch  as  hallucination,  »iig|£riti:il  movement,  and  double  personality. 

A  /fiiiory  of  English  (JHliUtrianism.    tty  E.  .\ltikk.    London,  Swan 

Souucimcbein  &  Co.i  New  York,  The  MacniiUau  Co.,  r902.     pp. 

»Ti.  417- 

Proftasnr  Albcc  Iiai  prorlnced  n  notable  work,  and  one  whicb  will 

\k  <ti  high  raluc  to  psycboloRists  as  well  as  to  students  of  pbllosophy 

proper.     Hitherto  we  have  liad  uo  histary  uf  EuKlinb  elbica  worthy 

the  name:  WhewcllS  I-eclnres  of  185a  are  Imsty  ami  controversial; 

Sidewick's  Onili»es  {1886)  gives  only  about  100  pp.  10  En^lisli  ethics; 

and  olhec  'oulliues,'  such  as  the  sltctch  in  Wundt's  Elhus,  arc  itill 

more  condenied.  Dr.  Albee's  chapter*  discuss  Cumberland  (j),  Shnfles- 

bury  and    Kutcheoon,    Berkeley    Ony   and   Urown,    Hume,    Hart  ley, 

Tncker  (2).  Paley  and  Rentbam,  John   Mill  (3),  Herbert  Spencer  (3), 

and  Henry  SIdgwielt  (3).     It  is  a  pity  that  so  good  a  book  should  not 

be  better  printed. 

Tfit  ElhU  of  Frteihoujiht and cthtr  Eiitsys  and  Addressrt.    By  Eaki. 
1  Pkarson.  1',  R,  S,  Second  cdn.,  revised,  I/ondon,  A.  and  C,  Black; 

'         New  York,  The  Macuiillan  Co.,  1901.     pp.  xtii,  431. 

ne  CramtHtif  of  Science.  By  Kahi.  PH.VHSorr.  Second  edn.,  re»i«d 
and  enlarged,  with  33  figures.  London.  A.  and  C.  Black.  1900. 
pp.  xtH,  548. 

We  are  glad  to  call  attention  to  these  new  edition*  <t\  Profeaior 
Pearson'*  works.  Neither  of  the  hooka  before  un  has  undergone  any 
•nbaiantlal  cbange.  though  both  have  b<>eD  thoronglily  reelied  by  the 
author.  The  Gramuiar  contains  two  additional  chaptera,  denltng  with 
fundamental  conceptions  in  the  field  of  biologic.il  ncienre:  ch.  x.  Kvo- 
Intion:  Variation  and  Selection:  eta.  xi.  Uvoluiiou:  Reproduction  and 
lutaeritance.  It  need  haidly  be  said  that  the  works  are  standard  in 
theii  reapective  fields. 

^b  Di€  wissenickafltichett  Grundtageu  der  Craphah^ie.     Dy  G.  Mk^'Kh. 
^a  Jena,  0.  Fischer,  1901.     pp.  81,  with  31  plates. 

Tbla  work  attempts  to  correlate  haudwcillng  and  character,  on  the 
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gionnd  of  three  principln;  tlioK  of  inroluntary  molor  t«ideacH»,  of 
tbc  ideal  cvpy  (Lcii^ili  or  Ziclbild),  and  of  the  p«rBlldtsm  of  tlie 
aPti*-it)'  of  writiaK  with  the  n-rtociatirc  nclivity  «  l*<'gc-  The  •nthor 
mak««  full  uie  of  modern  paycholoKical  literature,  And  does  his  best 
wilh  ft  to[>tc  which  i«  ccrUinly  not  }'et  'aprachreif.' 

La psyekologie  du  riv*,  an  point  dt  vte  midieal.    By  N.  Vaschids 

imd  H.l>iKXOic.    P«H«,  J.  B.  Bailliireet  Fil*,  1901.    pp.  96.    Pr. 

1.50. 

The  the*is  of  tbi<  little  bo;jk  i*  that  the  drea^n  i»  k  Tslti&Me  aoarc* 

of  iefnrtiiaiioii  iiol  oaly  of  our  nientnl  but  also  of  our  bodily  condittoa, 

and  should  therefore  take  ite  pldcc  among  diagii'Htic  Kf  mptora*.     Not 

only  nervou*  pntUologv,  but  pathology  in  Rt^ncral  (typhoid  fever,  io- 

tectiiinl,  cnnhtic  nnd  pulmonary  nffrciioiis)  innj  make  good  use  of  it. 

Stwctal  Bttenrion  in  given  to  the  rAlcof  dreaming  in  iFie  iiiaane  coo* 

sciousucss.  and  iu  hysterical^  aud  epileptics.   The  Ircatmcni  is  pncti- 

csl,  aucl  inauy  n^curds  of  caniii  are  Kiven. 

Anltituug  beint  Siudi'itm  des  Baues  der  nerx'Sstn  Cfitratargan^  in 

geiundett  urtd  krankeH  XmCaHdi:.     By  Heinsich  OasssTKlMK. 

Vierir,  Ttrmchrtc  und  uni^carbeltftc  Aoilagc,  mit  ajo  Abbilduo- 

gcu.    Lctptig  uud  Wicn,  V.  Dcutickc,  1901.    pp.  xvii,  6S0. 

The  first  ciUtlun  of  this  slHndsrd  work  was  puMiabe*!  in  1887.  and 

within  a  few  years  it  had  been  translntcd  into  RoKlish,  French,  Iialiat 

nnd  RuBsiau.     In  face  of  this  general  rccoguLiion,  ihc  rcTiewc's  task 

b  easy.     Wc  need  only  suy  ihiit  the  prciicut  edition  la  thoruugbly  ap- 

tOKlatCi  aod  that  the  author  has  in  many  plucc*  simplified  and  elariSc<i 

bis  exposition. 

Fragmtnli  of  mioiothy  and  Seienet,  Mig  Colteeied  Ettays  omJ  Ad- 

drtites.    By  J.  M.  Baldwin.    Kew  York,  Ctaas.  Scriborj-'s  Sons, 

1903.    pp.  xil,  ^89,    Price  $1.50  net. 

In   this  volume  Ptofct^or  Baidwin  has  brongbt  together  article*, 

essays,  icvicwB,  etc.,  publi»hci1  by  him  iti  \nrtoiiA  uinj^iir-inefl  dunnjc 

the  past  fift*en  years.     "It  Is  thought  -worth  while  to  gathef  iheia 

tOKetker  lje<:auac — nnd  the  selections  arc  maiie  wilh  riew  to  thiii — they 

are  related  to  larger  topics  on  which  I  have  publiobcd  more  eitcntieely 

^^r  inieud  lo — iti  sepatate  works."     There  is  no  new  matter  in  the 

text,  but  an  utteuipl  has  been  made  to  tiring  the  book  up  to  date  by 

menns  of  foot-note  references. 

Tkomai  Htnry  Httxley.  Ry  E.  Clodd.  New  York.  Dodd,  Head  & 
Co.,  1901.  pp.  xiti,  352.  Pnceit.ao  net. 
This  is  au  accurate  ami  very  readable  sketch  of  Huxley's  life  and 
work.  It  owes  in\ich  to  1*.  Huxley's  Lift  and  Lrltcri.  aa  any  fntnie 
biography  mitnt  do  ;  but  the  material  haa  bcctl  recaat  by  the  writer  to 
aliTactivc  literary  fotu. 

Kants  Prolegomena  to  Any  Future  Mttaphysia.    Edited  ia  Bullish 
by  Paul  Carns.     The  Open  Court  Pnbltsbiag  Co.,  Chicago,  1901. 

AUhou;;h  this  iranalalion  is  [iractically  new.  the  elSorts  of  Mobafiy, 
Beruard,  Kichardnon  and  Itas  are  conaideml.  To  it  are  appendcil  a 
convenient  chronology  of  Kiut's  life  and  publtcations,  and  an  index. 

Ltibnis  Discourse  on  Rfelapkysia,  Cot-rftpoHdfnce  with  Arnauld  and 

Monadology.     Translated  by  George  It.  Montgomery.     The  Open 

Conn  Publishing  Co.,  Chicago,  r9o».     pp.  a?*. 

These  ihtei^  tr<.-(iti>cs  of  Lcibnit  give  a  convenient  survcv  of  his  phi- 

losupliy  ill  its  gcneiis  aud  liual  form.     The  firBl  was  written  wheu  he 
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I  Torty  aad  wt>  not  pab1ish«(I  dnrinir  hh  life,  unA  tlic  tnonadologj' 
tpp«ftr«a  two  yc»t»  l)*fore  bis  ricbth.  Only  the  mouailology  has  never 
i>e(ore  beeu  traiialat*d. 

Outlines  o/  Mffaphytia,  by  John  S.  Ma-Ckhnzib.  MacmillaBandCo., 
I^nduu,  1902.  pp.171.  Frk«,  (1.10. 
I  Tbi«  small  bool:,<icdtcfttcd  to  R'lwftrd  Caird.dtxls  well  with  «  grcftt 
<nbf«ct.  The  genesis  of  exp«rknoe  and  tbe  criticisni  of  idntl  coa- 
mnictioiis  of  variuu^  klttdacoaitituie  tlie  leaOtOK  tbemea,  under  wblcb 
tbr  special  topics  nre — \\\t  g^ncrnl  nature  of  expi;ri«iice;  nicthoil  ntiil 
tbeones  of  Dielnpbysics;  6en*«tinii,  pcrccptiou,  iboagbt;  ethical,  nes* 
Itaettc,  religious,  aud  sjieculaiiv^  couatructloiis. 

:  BotihiHi's  ConsoZation  of  PhUoiophy.    Traiulatcd  by  W.  V.  Cooper. 
(The  Temple  Claasica.)  j.  3il.  Dent  and  Co.,  t>oiidon,  1901.  pp- 1751 
This  tasteful  little  book  is  tlip  first  attempt  at  a  twcDtieth  cciiliirjr 
Tcrvlon  ol  tills  work,  the  lir&t  Lraaslatioii  of  wbicli  was  made  by  Alfred 
the  Gre«t. 

Die  Wirkungcn  dei  heitigeitGchtet.  naeh  der  populSren  Aftsciattung 
der  apoxMiscAen  Jteit   iind  der  l.ehre  des  ApisteU  Pailut,  too 
liBRUA>-»  GuMCHl..     Gtiitiut;cD,  1S99.     pp.  t09. 
Tbia  munoKrapli  iw  an  admirable  work  with  chsracleristlc  German 

tboroughncs)  and  written  witb  abuadaut  references  to  tlie  arnilablc 

literature  upou  tbe  subject. 

The  JVuiylem  of  Canidosanesi  in  its  SioloxUai  Atpecfs,  by  Cuahlks 
SttDOwiCK  &I1N0T,  RcpriuUd  iivia  Science.  July  4,  1901,  Vol.  16, 
pp.  l-il. 
Tbc  strjrt  neurologists  will,  o(  course,  refuse  to  follow  tbe  author 
in  bit  chief  liucs  of  ar^umenL.  Perbap^  ibey  will  more  Htrcuuously 
object  to  tbe  view  tbat  coDsciona  aclioaa  are  primary,  and  reflex  and 
iualiucttvc  actions  scconduiy.  Tbcgermit  of  cott»ciou*neait  may  vpry 
likely  run  down  to  tbe  very  lowest  living  orgsnistns,  but  to  prove  that 
it  U  ao  commanditip  a  tacior  in  evolution,  aa  the  author  asjumei,  is 
At  present  entirely  iinpoK^ilile.  In  onr  bumble  opinion,  our  leading 
biologists  like  Whitman.  Mioot.  and  especially  BrcokK,  wlio  are  be- 
coming iuTerealed  tioionlyiu  psychological  but  in  the  episIeinoloKicsl 
theorie*.  »«uii!  render  a  tietler  service  for  aciencc  by  contribiitiiiK  to 
ihe  cnmprehcnMve  smdy  of  not  only  ftinction*  but  the  habits  and  life 
histories  of  aninialn  wbicb  this  author  so  well  desires.  If  those  to 
vhoui  we  look  fur  tbe  study  of  life  are  to  divert  tfaeniBelres  to  formu- 
lating "dollish  ideas"  couceminx  tbc  uaturc  of  cousciousjiess — tbe 
most  slippery  and  indeltnite  of  all  mctapliyiiical  conccptioiia— we  are 
Mrtainly  in  a  bed  way.  If  tbo«c  who  have  spent  their  lives  tn  tracing 
form*  of  microscopic  tissues  desire  or  need  iu  (ulfilmeiit  of  some  great 
law  of  human  nature  to  enter  n  Inr^rer  anil  more  humattinlic  or  psychic 
field,  let  tbetn  guide  ue  psychologists  in  tbe  stndy  of  the  inntmcts  of 
animals.  U  thecutreut  rage  in  ceitatu.  philosophical  qiiartL-rs  for  aua- 
lyxios;  ultimate  reality — a  passion  now  happily  In  a  rapid  sta;:c  of  de- 
Clinc  io  tbc  dcpaTtinruts  where  It  sprtme — iu  to  infect  biologists,  it 
Tfill  have  another  grievous  siu  to  answer  for. 

fffi*  der  Nrrveneel/e  und  der  Zelle  i't  Atlgefneinen,  von  PaUI.  KfcON- 
TKAt,.  C.  Higher,  Jeua.  1903,  pp.  374. 
Tbe  first  part  treats  tbc  biology  of  tbc  nerve  cell  with  chapters  on 
staining  antt  fizaltoD  and  cootains  nine  (ull  pac;c  plates  with  dcscrip- 
II0U1  ou  wbicb  the  author  buses  his  own  iutcicstiug  coaclnsiont.  The 
most  importaul  ol  these  are  that  tbc  leucocytes  are  lh«  source  from 
whicfa  the  nucleus  derives  its  chromatic  substances;  that  tbe  larger 


cells  in  tfae  anterior  horn  of  the  con)  as  w«11  as  in  the  Rray  m«ttrr  of 
tbc  brain  arc  Found  is  Tcrj  diflcicut  couditiuns  ia  hcalitiy  pcrBoDs: 
ncrvi:  cclla  itcvct  divide  cveti  in  ihc  embryo;  Xhtj  decay  «ud  sriac  by 
tbc  fusion  with  leucocyte*  bticw. 

The  wcood  part  of  the  book  tre«ti  of  the  cell  in  K^aeral  «  nd  of  nerre 
cell  IB  particulftr.  It  in  an  elementiiTy  organitm  inilnj;;  imttt  UytmeA 
mad  noMrtned  raatcHals  and  tnunt  contmn  nuiriiU-p  matter  which  is 
nnformed.  The  living  substance  iu  ilsfclation  to  Ihecell;  the  differ- 
ence bclwccn  (irotoplai^ni  anil  nucleus  hloid*  ;  huw  the  cell  taken  and 
worlds  up  matter:  why  it  is  not  an  oignnistn  oracell  at  all  in  a  biolog- 
ical sense  ;  bow  tbc  pbenomcua  we  »ee  in  the  celt  arc  the  eOrtiU  of 
(Mtlcr  forces,  are  treated,  with  final  chapters  on  heredity  and  death. 

Dat  ProhUrndfrWHIens/reiheit  indenteuesUn dm/scAm  PAiiosopkif, 
7on  Lkv  TAtiVVaLHKVU.  J.  A.  Sarth,  LcipziK-  1903.  pp.  115. 
Oil  the  basis  of  a  ciiiical  ciainination  of  the  chief  mo<leru  literattirc 
upon  the  question  of  freedom  which  itself  Kives  this  pamphlet  Kteat 
voIdc,  the  author  finds  an  a  rcnnlt  of  hi»  nnal^nis  thui  the  solution  of 
the  problem  ia  simple  and  is  detcriiiiuisui.  A  bibliogcaphy  of  the 
most  recent  literature  upon  the  sublect  closes  the  Tolutnc. 

Denxiime  Congrii  Inlfrattlianal  de  J.'  Hy^aolistHe  ExpJri»Hentat  el 
T^4rapeuttgue  tenu  a  Parii  tfu  11  an  iS  j^cil  igoo.  Vijjot  I'rtrei, 
PnriB,  I9cn.     pp.  310. 

One  of  the  most  lutcrealing  articles  here  is  B^illou'a  biatory  of 
experimcntcl  hypnotism  with  phi>tk>Krapha  of  Braid,  Dorund  de  Gro*, 
liiebcault,  Me«ncl,  Richct,  I,ny«,  Charcot,  Paul  Richer,  Pitrrt,  P, 
Raymond,  DnmontpAllicr,  Paul  Miietitn.  Jnleo  Voi<in,  and  finally 
B^rllton  hltnseU  with  several  views  from  his  clinic.  The  important 
articles  arc  by  Voyt  on  the  value  of  hypnotism  as  a  means  of  p^yrho- 
Ingicnl  invrKtigatinn;  by  I.emesle  and  other*  on  hypnotism  from  • 
mcdico-tcgat  point  01  view  ;  Crocq  on  its  relations  to  bysteiia  ;  and  by 
BcriiloB  on  its  applications  to  pedagogy  and  mental  orthoi>eilir-a. 

Katkfainft  Texts,  bv  Fb~&nz  Boas.  Snillbsoniati  Iti6titiit!ou  nnreau 
of  American  Htuaology,  Balletio  >6,  Govt.  Priati  Wasbiagiou, 
1901.     pp.  261. 

The  texts  Iu  this  volamc  were  all  told  by  one  peraon,  Charles  CnU 
l^e,  who  ia  one  of  only  three  wlio  npeak  the  Katbiamct  dialect.  Tlie 
text  isjciveuoa  tbc  upper  part  of  tbc  page  in  coherent  Engliah:  ilic 
original  language  ia  printed  below  with  literal  iutciIiucAr  traDsltitiua>> 

V Annie  i^ilosephique  (F.  Pillon)  laih  year,  1903.  F.  Alcan,  i>ar», 
1901.    pp.  jij. 

The  leading  urticlea  in  ihin  volume  are  by  Brocliard  on  tbc  work  of 
Socrates;  by  Ifamcliu  on  tbc  logic  o(  tbc  Stoics  \  by  Rubin  on  Aiit- 
totle'6  psychology  ;  by  DauriftC  on  the  c*tc^'Ory  of  bcin^  ;  and  by  Pil- 
Ion  on  Uayle's  criti4]ueof  U^scsrtes's  theism.  The  bibliography  of 
French  philosophy  for  1901  coTcrs  pages  [55-309- 


NOTE. 

On  Anenst  16  Professor  Waudt  celebrated  his  9ereott«tli  birthday. 
A  Fiitithrift  comprising  some  forty  original  articles  by  hia  former 

Supils  was  presented  to  him  on  this  occJwion  by  an  inter  national 
eputaiion,  conaisline  of  Professors  V..  Eracpeliu,  0.  Euelpe.  A. 
Kirjchmann,  P.  Angcll,  H.  Mcumann  aad  Dr.  W.  Wirth.  Tbc  Ftst- 
sehri/l  will  be  publisbcd  as  two  extra  volumes  of  th«  FhitosaphUdu 
Sitidien,  each  01  about  750  pp. 
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THE  BIRD  LOVER  AS  A  SCIENTIST. 


By   O-   G.    I.TBBV. 


The  extmordinary  growth  of  interest  in  nature  study  in  tbis 
country  has  had  a  marked  effect  not  only  on  pedagogy  and  all 
related  snbjects  but  also  upon  biology  and  its  allied  scienoes. 
The  investigations  of  the  zoologists,  especially,  are  being  en- 
riched by  the  labors  of  a  large  number  of  euihusiastic  and 
nholly  unrecognized  amateurs.  lu  the  Seld  of  bird  study 
there  arc  many  problems  that  escape  the  trained  zoologist,  fam- 
iliar only  with  prescribed  routine  of  manual  ajid  laboratory. 
But  the  bird  lover  has  at  least  one  advantage  over  the  scien- 
tist, he  is  in  touch  with  the  bird  on  the  hiiinau  side,  be  sees  in 
this  form  of  animal  life  the  acme  of  the  intellectual  and  the 
artistic  combined.  Where  the  biologist  is  scientific,  the  bird 
lover  is  sympathetic. 

This  gives  the  latter  a  considerable  advantage,  for,  while  be 
may  acquire  the  requisite  technical  skill  in  order  to  study  his 
fcvorite  subject  more  scientifically  and  still  keep  his  sympa- 
thetic touch  unimpaired,  the  scientist  caa  never  reach  this 
close  relation  by  the  road  of  the  dissecting  room  and  the 
microscope.  It  is  then  to  the  amateurs,  and  not  to  the  scien- 
tisis,  as  a  class,  that  the  teaching  world  owes  much  of  the  new 
impulse  in  the  direction  of  bird  study.  For  a  student  who  lays 
aside  his  manual  and  attempts  the  difficult  task  of  conducting 
a  class  in  bird  study  out  of  doors  with  living  forms  for  mate- 
rial, there  comes  a  disagreeable  surprise  on  finding  nut  that, 
after  all.  our  knowledge  of  birds  is  exceedingly  limited  and 
very  inexact.  Problem  after  problem  will  arise  in  actual  obser- 
ration  for  the  solution  of  which  there  is  little  or  no  help  to  be 
found  in  the  printed  accounts.  Take  the  single  case  of  the 
.color  cbauges  in  the  plumage  of  the  bobolink,  the  scarlet  tan< 
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ager,  the  orchard  oriole  or  the  redstart.  Has  any  observtf 
yet  been  able  to  state  just  bow  the  transformations  take  ptace, 
when  and  ■where?  In  the  cose  of  the  orchard  oriole  and  the 
scarlet  tanager  the  changes  extend  through  a  period  of  nearly 
three  years.  One  would  suppose  that  if  the  scientists  wlw 
study  fish  and  reptiles  could  have  the  patience  to  count  the 
scales  for  the  different  species,  that  some  scientist  would  have 
undertaken  the  task  of  connling  the  feathers  for  the  difTerent 
species  of  birds.  Yet  if  this  were  seriously  proposed  at  a  meet- 
ing of  scientists,  there  is  no  doubt  but  that  it  would  be  laughed 
at.  We  may  hope,  sometime,  to  see  the  amateur,  whose  time 
Is  of  DO  value,  take  pains  to  count  the  feathers  on  the  diSerent 
species  of  common  birds  and  carefully  tabulate  tbem  by  the 
various  feather  tracts  of  the  skin,  making  a  separate  study  of 
the  varying  proportions  of  colored  to  uncolored  feathers.  The 
value  of  the  results  reached  will  then  be  recognized  by  the 
scientist  and  the  study  will  be  pushed  to  its  logical  outcome. 

When  this  is  done  we  shall  know,  as  we  cannot  now.  the 
effect  of  climate,  food  and  locality  upon  a  bird's  feathers,  both 
as  to  number  and  texture.  This  will,  perhaps,  supply  the 
most  effective  meaus  of  determining  whether  otir  winter  birds 
migrate  and  whether  those  we  see  here  during  January  are 
from  the  north.  In  the  problems  of  evolution,  this  feather 
counting  would  give  a  means  of  ascertaining  exactly  bow  far 
individual  variation  could  proceed  within  the  limits  of  the  spe- 
cies and  along  what  lines  of  feather  de\'elopment  this  varialJoil 
proceeds. 

Wallace  has  pointed  out  that  among  individuals  of  the  same 
species  of  birds  there  is  great  diversity  in  the  measurements. 
Following  this  suggestion  the  writer  made  a  careful  study  of 
one  species,  the  oommon  red  winged  blackbird.  Twenty-four 
measurements  were  taken  for  each  bird  and  about  sixty  birds 
were  measured.  The  accompanying  plates  indicate  the  range] 
of  the  diversity,  in  twenty  of  the  whole  number  meAstired.j 
Eight  sets  of  measurements  were  selected  and  the  table  below] 
Indicates  the  character  of  these  measurements. 

rASLH  I. 

I.  Length  of  intestine. 

11.  Extent  of  wiogs  from  tip  to  tip. 

in.  Length  of  body  from  end  ofb^k  to  tip  of  tail. 

rV.  Length  of  wing. 

V.  Length  of  esophagus. 

VL  Length  from  clavicle  at  lip  of  breast-bone  to  the  cleft 
of  the  lower  mandible. 

VII.  Length  of  tail. 

Vin.  Length  of  head. 
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If  these  sets  are  compared  it  will  be  seen  that  no  one  bird  ex- 
ceeds in  all  bat  rather  that  each  bird  has  some  notieeable  pro- 
portion of  measurements  which  differentiates  it  from  all  others. 
In  some  the  tail  or  wing,  is  longest,  in  others  the  body  or  head. 
Whatever  the  particular  environment  calls  for  in  the  evolution 
of  new  habits  or  characteristics  is  thus  to  be  found  in  some  of 
the  individuals  of  a  medium  sized  Sock.  The  fittest  that  sur- 
vive are  the  ones  who  possess  amoag  other  things  that  peculiar 
proportion  of  measure  me  iits  which  adapts  it  to  the  new  de- 
mands of  food-getting  or  escape  from  enemies. 

An  excellent  illtistratiou  of  this  partial  evolution  of  a  species 
from  the  habits  and  proportions  of  one  family  into  another  to- 
tally different  is  to  be  found  in  the  warbler  family.  The 
black  and  white  creeper  has  lost  a  large  number  of  bis  original 
warbler  characteristics  and  has  taken  on  those  of  the  wood- 
pecker. This  appears  in  the  color,  in  the  lengtbetied  beak,  the 
flattened  body,  and  in  the  method  of  locomotion.  A  still 
better  illustration  is  the  Louisiana  water  thrush.  This  bird 
frequents  the  banks  of  streams,  and  gets  its  food  after  the  fash- 
ton  and  in  the  same  places  as  does  the  snipe.  As  a  result  the 
color  is  a  foir  imitatioa  of  that  of  the  snipe,  both  above  and  be- 
low; the  beak  is  longer  and  the  body  is  larger  than  that  of  the 
average  warbler  and  its  habit  of  flying  up  to  a  low  bush  or 
0%'crhanging  limb  when  alarmed  tells  the  nature  of  its  enemies. 
But  most  characteristic  of  all,  this  warbler  has  the  gatt  of  the 
snipe,  even  to  the  lilting  motion  of  the  body.  From  a  tiny 
brilliantly  colored  acrobat  of  the  treetops  there  has  evolved  a 
plump  .sober-colored  snipe-like  creature  whose  markings  and 
motions  arc  all  the  results  of  the  new  environment. 

The  variation  of  proportions  in  the  measurements  shown  in 
the  plates  may  nut  indicate  that  evolution  of  other  forms  is 
still  going  on  but  it  certainly  points  back  to  a  time  when  spe- 
cies was  more  flexible  and  readily  developed  along  whale%'er 
line  seemed  to  offer  the  least  resistance.  But  evidence  of  ^-aria- 
tioo  among  individualg  of  a  species  may  be  found  outside  mere 
physical  characteristics.  One  of  the  most  enjoyable  features  in 
bird  study  is  the  song.  In  this  almost  wholly  nuworked  field, 
where  there  is  so  much  to  discover,  it  has  already  been  pointed 
out  that  the  amount  of  individual  variation  in  a  given  species 
is  sometimes  extraordinary.  Such  well  koown  singers  as  the 
field  sparrow,  the  American  goldfinch,  the  song  sparrow  and 
the  meadow  lark  furnish  examples  of  this  kind  of  variation. 

Thirty-five  songs  for  the  field  sparrow,  and  twenty  for  the 

song  sparrow  have  been  reported,  and  to  any  one  at  nil  familiar 

with  the  vocal  performances  of  these  birds,  this  will  not  seem 

at  all  unusual.     White  throated  sparrows  show  surprising  in- 

^dividual  variation  in  their  rather  long  and  characteristic  song. 
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The  Baltimore  oriole  is  still  another  singer  of  great  capsbilittea 
and  wide  range  of  variation.  Indeed  the  oriole  seems  to  me  to 
make  the  nearest  approach  of  any  of  oar  birds  to  the  so«nds  in 
human  speech.  On  the  occasion  of  a  wheel  trip  from  Wiscon- 
sin to  the  northeastern  portion  of  Ohio  the  writer  was  struck 
by  the  local  variation  in  bird  songs.  The  vesper  ^nrrow,  for 
instance,  in  Ohio,  began  his  song  with  the  two  notes  of  the 
chickadee's  song.  The  sn-amp  blackbirds  were  noticeably  diff- 
erent, also,  and  so  were  the  meadow- larks.  There  is  nodonbt 
an  opportunity  here  for  some  amateur  who  has  the  musical 
tiaining  to  discover  and  make  use  of  what  has  so  long  lain  na- 
known  and  unused. 

Another  interesting  question  arises  in  connection  with  the 
tilDe  when  young  birds  Icam  to  ^ng.  The  period  of  song 
varies  so  much  with  differeut  species  that  no  fixed  rule  seems 
to  prevail.  It  is  sometimes  possible,  also,  by  observing  the 
singers  in  a  given  species  to  ascertain  how  long  it  takes  for  the 
young  males  to  assume  the  full  male  plumage.  One  illustra- 
tion will  suffice : — a  purple  finch  in  female  plumage  was  foand 
singing  the  full  spring  song,  which  would  seem  to  indicate  that 
it  takes  two  years  fur  the  spedes  to  assume  the  male  plumage. 
Sengs  and  calls  are  the  language  of  birds,  and  by  this  means 
all  the  emotions  find  expresMon  and  thought  is  conveyed.  lo 
the  works  of  Thonipson-Seton  the  language  of  animals  is  vety 
cleverly  used  in  a  .scries  of  charming  sketches,  and  though  the 
author  too  often  calls  upon  his  imagination  to  eke  out  his 
filets,  yet  there  is  a  sufficieutly  substantial  basis  to  bis  talcs  to 
make  them  excellent  interpretations  nf  nature.  Some  years 
ago  the  writer  assisted  on  the  relief  work  in  a  dty  which  had 
been  devastated  by  a  cyclone.  The  most  painful  experience 
that  remained  after  two  weeks"  work  among  the  horrible  debris 
of  the  ruined  homes  was  to  hear  for  several  mornings  at  day- 
break the  pitiful  song  of  a  Baltimore  nriolc  whose  nest,  eggs 
and  dead  mate  were  picked  up  nea,r  the  house.  Since  that  time 
the  motif  of  this  song  has  been  identified  with  a  very  effective 
atrain  in  a  funeral  march  written  by  Grieg. 

The  most  marvelloui^  phenomenon  in  bird  life  beyond  all 
question  is  the  semi-anuual  migration.  The  numbers  of  the 
birds,  the  distance  travelled  and  the  dangers  and  difficulties 
to  be  encountered  all  contribute  to  make  this  a  notable  per- 
formance. But.  in  spite  of  its  iuiportance,  bird  migration 
ha-i  received  comparatively  little  attention  in  America.  There 
arc  three  ways  in  which  this  movement  may  be  studied.  First 
we  may  keep  note  of  alt  arrivals  and  depanures  day  by  day 
and  thus  ascertain  dates  for  successive  years.  If  there  are  ob- 
aervers  enough  to  cover  a  given  region  fairly  well,  a  good  sum- 
mary of  the  whole  movement  maybe  worked  out.     This  for 


*HB  aiRD  tOVSa  AS  A  SCIENTIST. 


46 1 


I 


the  most  part  is  th«  only  tuetliod  by  which  migratiou  has  so 
far  been  studied.  Some  reports  have  been  made  relative  to  the 
destruction  of  birds  at  li^btbou^s.  but  no  ouc  has  yet  studied 
migration  at  these  danger  points  with  a  view  of  recording  the 
exact  QtimlKr  of  species  and  individuals  for  every  month  in  the 
Srear.  From  some  acquaintance  with  lighthouse  keepers  it 
Kems  certain  that  if  the  government  would  supply  these  men 
irith  such  a  manual  as  Chapman's,  many  valuable  records 
could  be  kept  by  them.  Certainly  the  lighthouse  keeper  is  the 
most  uatural  observer  to  be  selected  to  keep  account  of  the  loss 
of  life  at  his  station  and  most  of  them  would  do  tbis  willingly 
if  they  knew  it  would  be  of  service  to  any  one.  Such  monu- 
ments  as  the  one  at  Bunker  Hill  and  the  Washington  mouu- 
ment  frequently  attract  migrating  birds  in  cloudy  or  foggy 
weather,  small  flocks  of  such  birds  may  often  be  beard  calling 
about  the  lops  of  these  structures.  Along  the  Appalachian 
mouutaiu  mass  tbe  coke  ovens  That  burn  all  ntgbt  also  prove 
attractive  to  migrants.  These  ovens  throw  a  broad  band  of 
light  upwards  to  the  clouds.  When  the  migrating  birds  reach 
this  light  they  tum  downward  and  are  often  found  fluttering 
about  the  fires  by  the  watchmen  there.  Those  observers  who 
have  access  to  such  places  as  these  should  preserve  a  record  of 
those  birds  that  have  been  deflected  from  tbetr  course  by 
deluai%'e  lights. 

A  second  method  of  observing  migration  laysemphasLs  upon 
the  calls  of  the  passing  birds,  their  number,  direction  and  char- 
acter. 

In  the  fall  of  1894  my  attention  was  attracted  by  the  calls  of 
a  certain  species  of  birds  passing  overhead  during  several 
nights  in  middle  ^September.  There  was  an  unmistakable  fam- 
ily resemblance  iu  these  call?  as  the  luigratiDg  birds  came 
trooping  out  from  the  nonli,  makitig  the  spaces  of  the  upper 
air  ring  with  their  mellow  calls.  Now  and  then  this  merry 
chorus  would  contain  a  discordant  note  of  a  bird  of  another  spe- 
oes  showing  that  other  bird-s  were  miugled  in  the  great  swarm 
headed  southward.  This  particular  flight  continued  for  three 
nights,  all  cloudy  and  very  dark.  The  line  of  flight  seemed  to 
extend  to  the  westward  and  to  lose  itself  in  the  distance. 
\  While  such  observations  appeal  to  the  scientist  they  have 
meanings  also  to  the  bird  lover.  There  is  something  weird  in 
these  high-pitched  calls  sounding  down  out  of  the  upper  dark- 
ness. They  .'iecm  to  express  by  turns,  fear,  doubt,  hope  or 
confidence.  Sometimes  the  call  iscomplex  and  like  that  of  the 
young  rose-breasted  grosbeak  expresses  the  first  bewilderment 
of  the  fledgling,  thrust  out  into  unfamiliar  surroundings  and 
winging  his  way  amid  utter  darkness,  guided  only  by  the  cries 
of  iuB  fellows.    But  besides  the  charmiug  naivete  of  the  mcliow 
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call  of  tbis  grosbeak,  it  seems  to  espress  also,  that  Ugbt-beait- 
cd  optimism  which  sustains  the  whole  bird  family  duriag  the 
trials  and  dnugers  af  their  semi-annnal  fiig;bt.  One  could  wisb 
for  that  knowledge  of  the  languBgc  of  animals  in  which 
Mowgli  of  the  Jungle  Stories  is  ko  well  versed  aad  which 
Aaron  of  the  Wildw^s  teaches  to  Buster  John  and  Sweetest 
Susan.  With  snch  a  gtA  of  uiiderstaudiog,  the  favored  mortal 
seated  beneath  the  buirying  stream  of  migrating  birds  far 
ftbove  him.  conld  translate  the  m>Tiad  sounds  into  messages 
mar\'elIou.s  and  unique,  full  of  Rtrange  adventure  and  hair- 
breadth escape,  telling  of  far-away  lands  and  myriads  of  well- 
bid  ncsls,  of  life  on  tlie  water  along  soIitar>-  beaches  or  amid 
the  unbrufcfn  stillness  of  ihe  vast  pine  forest ;  messages  redo- 
lent with  perfume  of  tropical  tlower  jungles,  glowing  with  the 
fresh  eager  life  of  a  new  spring,  overflowing  with  dcligbl  at 
the  long  Sights  over  ocean,  mountoin  and  wide-spreading 
plain.  Yet  this  wonderfully  tangled  mesh  of  sound  tbat  de> 
scends  upon  us  out  of  the  sky  does  not  hold  us  spellbound  and 
mute  till  the  marvel  has  passed  by  ;  it  comes  to  the  bnsy  and 
indifferent  mullititdc  unheeded.  Every  year  over  the  crowded 
streets  of  busy  cities  float  these  feathered  multitude.*;,  but  their 
loud  cries  nf  wonder  and  fear  as  they  descry  the  lights  below 
tbem  find  few  listeners  in  the  hurrying  throng.  We  are  so 
immersed  in  our  bustling  exi.stence  that  the  very  messages  from 
heaven  make  no  impre.»ion  upon  -as.  Birds  lire  especially 
noisy  t>n  foggy  or  rainy  nights.  On  several  occasions  during 
the  May  migration  at  Madison  have  severe  thunderstorms 
caught  a  large  flock  of  migrants  nud  sent  them  scurrying 
down  by  hundreds  al!  over  the  city.  The  piteous  cries  of  these 
wet  and  bewildered  birds  heard  amid  all  the  noises  of  the 
storm  sufficieutly  express  to  a  sympathetic  listener  their  utterly 
disconsolate  condition.  One  might  almost  imagine  them  to  be 
a  train  load  of  drowsy  but  indign.int  travellers  spilled  out  of 
their  comfortable  places  by  an  accident  and  seeking  by  devious 
and  unpleasant  ways  the  dubious  hospitality  of  a  near-by  vil- 
lage. 

A  detailed  observation  of  Ihe  calls  of  birds  during  the  night 
was  made  Sept.  14,  1896,  at  Madison  on  a  small  elevation  south- 
west of  the  city.  The  sky  was  clear,  there  was  no  moon,  and  a 
raw  southeast  wind  was  blowing.  The  total  number  of  calh 
counted  between  len  and  three  o'clock  was  about  thirty-eight 
hundred,  or  an  average  of  twelve  per  minute.  As  in  1894.  '''* 
mass  of  sound  seemed  to  lie  toward  the  west,  which  would 
make  Ihe  general  direction  of  flight  from  northeast  toward  the 
southwest.  Though  the  obsen.-Btion  extended  from  ten  till 
a  little  past  three  the  calls  began  much  earlier  in  the  evening 
and  kept  up  long  after  four.     A  great  variety  of  birds  passed 
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overfaead  during  this  evening  and  in  all  sorts  of  groups  or  Socks. 
Sometimes  the  lines  of  birds  would  seem  to  extend  for  more 
than  a  mile  iu  perfect  formation,  as  indicated  by  the  regular 
calls  up  and  down  the  whole  liue.  At  other  titne&  smaller 
squads  of  more  swiftly  Sying  birds  would  dash  by  overhead 
keeping  up  the  compact  formation  ^th  the  precision  of  trained 
cavalry. 

This  method  of  observing  bird  migration  is  not  difficolt  and 
it  has  the  great  advantage  of  being  opeu  to  everj-  one.  The 
best  time  to  observe  is  in  May  and  September,  and  cloudy  or 
fogKy  nights  yield  the  best  results.  It  is  possible,  nevertheless, 
to  hear  the  calls  of  passing  birds  as  early  as  the  latter  part  of 
August  and  they  do  not  ceaae  even  into  November.  As  late  aa 
Thanlcsgiving,  in  the  latitude  of  St.  Paul,  Minn. ,  a  large  num- 
ber of  calls  were  recorded  between  nine  o'clock  and  midnight. 
Regular  observations  covering  a  month  each  year,  even  if  lim- 
ited to  a  single  hour  Jn  the  night,  would  suon  come  to  have  a 
great  scieotifiic  value.  In  a  subject  so  little  studied,  every  one 
is  a  discoverer  and  all  observations  are  of  value  if  made  with 
care. 

One  valuable  conclusion  was  reached  by  this  study  of  noc- 
turnal flight.  It  has  been  repeatedly  alleged  that  captive 
birds  are  attacked  in  the  spring  and  iall  by  6ts  of  restlessuess, 
which  lead  them  to  beat  their  wings  against  their  cages  in  vain 
endeavors  to  escape.  This  has  been  adduced  by  careless  ob- 
servers as  a  proof  of  the  migratory  instinct.  But  like  most  of 
the  facts  upon  which  the  hypothesis  of  instinct  rests,  this  one 
has  been  misinterpreied.  The  captive  bird  hears  the  calls  of 
his  own  species  during  their  semt-anuual  flights  and  ver>'  nat- 
urally tries  to  escape  to  join  them.  The  duller  human  hearing 
of  his  captors  entirely  misses  the  sounds  which  to  him  arc  fuU 
of  meaning,  and  his  efforts  are  considered  as  proving  ihe  extst- 
cnee  of  a  blind  impulse  termed  instinct. 

A  third  method  of  studying  migration  consists  in  observing 
the  birds  as  they  pass  across  the  face  of  the  moon.  In  this 
method  a  small  telescope  is  necessary  or  a  good  surveyor's  in- 
strument. In  this  way  it  is  very  easy  to  take  leisurely  observ- 
ations of  a  very  wonderful  phenomenon.  The  birds  are  visible 
OD  the  disc  of  light  from  one-tenth  to  one-third  of  a  second  for 
the  rapid  flyers  and  for  the  slower  ones  they  are  sometimes  vis- 
ible two  or  three  seconds.  The  first  record  made  was  during 
the  nights  of  September  11.  13  and  13,  1897.  The  telescope 
used  belonged  to  the  Wa-shburn  Observatory  and  was  a  small 
six-inch  in.'itrument.  A  total  of  five  hundred  and  eighty-three 
birds  were  counted  in  the  three  evenings  which,  it  was  esti- 
mated by  Prof.  A.  S.  Flint,  represented  168,000  birds  parsing 
Madison  within  range  of  the  telescope.    This  will  give  some 
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&int  idea  of  the  natare  of  the  nioveineDt  a  porttoD  of  which 
pasMs  under  one's  eye  in  so  short  a  space  of  Ume.     The  Gist 
condusioo  reached  by  these  obsen-aiioua  was  that  the  bulk  of] 
the  birds  used  hm  a  smail  portion  of  the  night   for  flight. 
Plate  III  slmw-s  graphically  at  what  hour  mo:>t  of  the  birds  arsj 
on  the  wiug.    Tbe  apex  of  ihe  niovenieiit  is  seen  to  be  attainedJ 
at  10.30,  and  in  less  than  an  hour  later  the  Sight  has  largely' 
passed.     That  the  record  shows  birds  flying  as  late  as  five  is 
the  morning  indicates,  as  we  should  expect,  that  the  different 
species  fly  for  diflcrcnt  lengths  of  time,  the  strong- winged  birds 
keeping  up  their  flight  much  later  than  those  weak  flyers.     It 
is  also  to  be  noted  from  the  chart  that  the  birds  move  in  waves, 
passing  successively  ovei  a  given  region.     This  is  in  harmoa; 
with  obsen'ations  taken  by  every  other  method  and  is  indeedj 
one  of  the  better  known  facts  about  bird  migration.     It  wai^ 
further  observed  that  the  birds  did  not  all  take  one  direction,] 
but  it  was  not  until  several  years  later  that  other  records  weiej 
placed  with  these  and  a  >ali5faclory  conclusion  reached.    Fronj 
plate  IV  is  »ccn  indicated  the  direction  of  flight  for  each  bird] 
across  the  moon's  face  ;  the  more  heavily  shaded  portion  nf  tbc^ 
line  being  that  portion  of  the  field  at  which  the  bird  passed  ont 
of  sight.    If  the  predominant  direction  of  flight  for  August  and 
September  be  compared  it  will  be  noticed  that  they  are  at  right 
angles  to  each  other,  and  it  will  be  seen  further,  from  the  prio*. 
cipal  directions  of  flight   in  the  spring,  that  the  flight  in  May' 
corrcspond.s  in  direction  to  that  in  September  while   that   in 
April  corresponds  10  that  in  August.     Whatever  astronomical 
errors  may  have  been  made  in  reducing  the  directions  acrosfli 
the  moon  to  earth  directions,  it  still  remains  a  fact  that  in  the  ' 
Spring  and  Jail  there  are  two  well  defined  lines  of  flight  at  right 
angles  to  each  other  and  that  the  later  one  in  the  spring  cor- 
responds to  (he  one  in  September.    Different  directions  in  flight 
mean  different  route.':,  and  this  would  seem  to  indicate  different] 
species  of  birds  and  to  suggest  a  variety  of  routes  to  corrcspondj 
with  the  great  differences  in  point  of  wing-power,  food, 
mies  and  intelligence  among  the  large  number  of  species  that' 
migrate.     The  migration  thus  becomes  an  immensely  compli- 
cated process  having  all  possibilities  for  individual  or  species 
variation  which  is  afforded  by  any  other  of  the  vital  activities 
in  bird  life.     A  ftirther  study  of  the  figures  in  the  plate  will 
show  that  in  each  of  the  months  there  is  evidence  of  birds  of 
another  month.    For  iust»Mce.  in  the  figure  showing  directions olj 
flight  for  May  will  also  be  seen  a  considenible  number  of  lit 
having  the  direction  which  was  fotind  to  be  the  predominant 
one  in  April,  and  this  will  be  found  tnie  in  evci^'  one  of  thi 
figures  in  the  plate.    In  other  xvords  the  May  birds  begin  their 
flight  ID  their  own  directiou  as  early  aa  April.    We  know  this 
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Is  true  from  other  observ&tiOQ ;  the  myrtle  warbler  comes 
early,  while  the  balk  of  the  warblers  come  in  the  middle 
of  May.  Bat  still  another  conclusion  may  be  drawn  from 
the  material  showa  in  these  figurea.  While  the  great  major- 
ity of  the  birds  followed  one  general  direction  there  were 
a  considerable  number  of  scattering  flights  recorded.  These 
undoubtedly  represent  last  birds  who  are  wandering  in  every 
direction  seeking  tlteir  missing  comrades.  The  dotted  lines  in 
the  figures  represent  the  track  of  lost  birds  who  changed  tbelr 
course  within  range  of  obsen-'ation.  In  every  case  it  will  be 
noticed  that  the  dotted  line  points  along  some  general  route  as 
it  leaves  the  circle,  indicating  that  this  records  the  Eight  of  a 
bird  that  had  w&ndered  away  from  the  flnck  and  was  just  re- 
joining bis  companions  or  those  of  his  own  species. 

This  evidence  of  wandering  on  the  part  of  migrating  birds  even 
when  there  is  a  full  moon  ser%'es  as  a  striking  jiroof  that  it  Is 
DO  mere  impuUc  that  drives  birds  on  the  long  seiut-auuual 
journeys.  We  have  .seen  that  birds  do  wander  in  cloudy  or 
foggy  weather,  especially  during  storms.  But  here  is  visual 
proof  that  a  certain  number  of  them  wander  out  of  their  course 
in  ft  great  variety  of  directions.  What  then  becomes  of  the 
hypothesis  of  an  unvarying  instinct  that  guides  the  birds  as 
gravitation  holds  the  stars  in  their  courses?  For  this  theory 
to  be  true  there  ought  to  be  no  wandering  or  lost  birds  either 
Ml  clear  or  cloudy  nights.  That  there  are  &uch  birds  coiitinu- 
ally  present,  the  records  of  every  observation  for  llie  past  five 
year.s  abundantly  prove.  Only  a  beginning  has  been  made  in 
the  study  of  the  nocturnal  Sight  of  birds  but  it  is  a  subject  that 
promises  well  for  the  amaieur  and  will  yield  the  scientist  a  rich 
return  as  soon  as  he  can  be  convinced  it  is  worth  his  while. 

For  the  present  a  few  observers  are  doing  the  work  for  the 
mere  plea.sure  of  it.  None  of  thoite  who  aided  in  gathering  the 
material  presented  in  thiis  paper  could  restrain  their  exclama- 
tions of  delight  or  astonishment  as  the  birds  Ooated  leisurely 
into  sight  or  dashed  petl  raell  across  the  little  circle  of  light. 
There  was  constant  evidence  of  the  highest  activity  and  steady 
purpose  in  the  perpetual  come  and  go  of  the  moving  birds,  and 
Upon  turning  the  eyes  away  from  this  busy  sceae  to  the  quiet 
mooolit  land.scape  a^  it  lay  in  midnight  hush  outside,  the  con- 
trast was  striking  in  the  extremi;.  Those  who  participated  in 
the  labor  of  observation  all  felt  that  what  bad  so  long  letnaiued 
securely  hidden  from  us,  had  at  last  yielded  itself  to  cross  sec- 
tion study  of  tlie  most  approved  scientific  type.  But  it  was  no 
less  a  peep  into  fair>'  land  as  well,  to  watch  the  tiny  hurrying 
forms  Qtt  silently  across  the  chaimed  circle  that  rendered  them 
visible  to  mortal  gaze. 

The  rate  at  which  the  birds  moved  was  ver>'  much  afiected  by 
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the  wind.  Numbers  were  recorded  a«  seeming  to  be  blown  alooj 
with  hardly  an  effort,  while  others  sailed,  occasionaHy  flapping 
their  wings  and  apparently  borne  on  by  a  strong  ctirrent  of 
air.  One  bird  was  iiotvil  in  particular  since  it  passed  slowly 
baekward  across  tlie  moon,  evidently  too  tired  to  struggle  long- 
er against  the  wind.  The  idcutification  of  the  birds  seen  was 
not  possible  in  most  canes.  Gull.'*  and  swans  were  observed  at 
different  time&  as  were  also  ducks  and  geese.  There  were 
identified  a  large  number  of  swamp  blackbirds,  some  meadow- 
larks,  a  night  heron,  sotne  robins,  a  night-hawk  and  a  sparrow* 
hawk.  A  norabcr  of  very  small  birds  were  recorded  as  passing 
"  like  8  shot  "  and  were  probably  either  swifts  or  swallows.  It 
is  claimed  tbat  many  strong -winged  species  of  birds  migrate 
only  by  day.  but  as  most  of  these  have  been  obscr\'cd  through 
the  telescope  at  night,  this  tbcor>-,  also,  mttst  yield  to  the  re- 
corded fact. 

In  view  of  the  continual  presence  of  such  birds  as  gtitU, 
ducks  and  geese  at  night,  migrating  with  the  reitt.  their  migra- 
tion by  day  seems  a  little  hypotlietical.  While  it  is  true  such 
birds  move  about  a  good  deal  during  the  day  in  search  of  food, 
there  has  never  been  a  set  of  ot^rvations  iu  this  countiy 
which  has  pro\'ed  day  flight  as  persistent  as  it  has  been  demoo- 
strated  to  be  during  the  night  Nocturnal  migration  seems  to 
prevail  throughout  the  bird  world  and  for  the  best  of  reasons. 
As  the  bird>i  move  out  of  their  accustomed  haunts  into  new 
regions,  food-getting  becomes  a  serious  problem  especially 
since  the  motive  power  of  flight  must  be  supplied  by  such  food 
as  can  be  found  in  a  strange  land  among  unknown  dangers. 
Daylight  alone  would  render  such  search  for  food  safe  and 
certain  for  the  hungry  birds  whose  long  flight  the  previous 
evening  bad  left  exhausted  and  in  great  need  of  refreshment. 
Night  time  is  better  for  migration  in  large  flocks  since  the  dan- 
ger of  attacks  from  hawk.t  and  shrikes  is  greatly  lessened. 
That  they  see  the  general  configuration  of  the  country  is  cer- 
tain, and  the  stars  and  moon  also  guides  them  as  well.  Peggy 
nights,  while  not  interfering  at  all  with  a  hypothetically  per- 
fect instinct  of  direction,  do  make  it  hard  for  birds  to  find  theil 
way  since  they  have  not  the  infallible  guide  which  it  is  &b1ed 
that  they  possess.  Great  physical  features  like  river  valleys, 
mountain  ranges  and  coast  lines  arc  the  guide  lines  of  bird 
migration,  and  at  their  distauc«  above  the  earth,  the  whole  lies 
in  perfect  panorama  beneath  them  as  they  fly.  In  this  coun- 
try the  fly  lines  for  our  birds  arc  the  Atlantic  coast  lines,  the 
Appalachian  Mountain  mass,  the  Mississippi  River,  the  Great 
Lakes,  the  Rocky  Mountain  and  coast  ranges  and  the  Pacific 
coast.  Particular  points  along  these  Hues  are  specially  dan- 
gerous to  migrants.    The  lighthouse  at  Key  West,  in  Florida, 
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Stands  at  a  place  where  ail  the  biitts  from  Maine  to  Georgia 
pass  by  as  well  as  those  that  inhabit  the  higher  regions  of  the 
Appalachians.  After  severe  stomis  at  this  lighthouse  thoas- 
ands  of  dead  birds  lie  piled  at  the  base  of  the  tower.  Another 
danger  is  the  lighthouse  at  Mackinaw  Strait  between  LaVc 
Michigan  and  Lake  Hnron-  Here  are  concentrated  all  the 
lines  of  flight  from  the  upper  shores  of  the  lakes  and  from  all 
the  interior  waters  of  Canada. 

It  would  render  the  lighthouses  much  less  dangerous  to 
migrating  birds  if  the  lights  were  changed  from  the  6xed  to 
the  alternating  form.  The  keepers  at  Minot  Ledge  say  that 
wben  this  lighthouse  had  a  fixed  light  a  large  number  of  the 
birds  6ying  from  Cape  Ann  to  Cape  Cod  or  the  reverse  were 
blown  inshore  and  dashed  against  the  tower  by  the  strong 
oortbeast  gales.  Now  that  the  light  is  an  alternating  one, 
the  birds  are  able  to  avoid  it  when  they  are  driven  in  by  a 
storm  and  so  escape  death.  Another  fruitful  source  of  disaster 
to  migrating  birds  is  the  old-fashioned  electric  tower  or  mast 
which  places  a  light  or  a  group  of  them  high  in  the  air  above 
the  city.  For  lighting  purposes  they  arc  quite  useless  but  they 
will  remain  a  menace  to  birds  till  they  Gnally  give  way  to  more 
modern  and  Ichb  expensive  modes  of  lighting. 

Observation  of  nocturnal  migration  in  the  msuner  described, 
and  records  of  the  number  and  Vind  of  birds  killed  at  coke 
ovens,  tall  monuments,  lighthouses,  and  electric  towers  will  ia 
time  form  a  body  of  material  of  the  utmost  value  to  the  student 
of  bird  life.  Such  facts  are  worth  numberless  theories  and  will 
help  to  dissipate  much  of  the  pseudo-scientific  half-imth  which 
b  so  pre\'alent  in  the  popular  works  and  hurriedly  prepared 
manuals.  We  are  just  coming  to  realize  how  extremely  igno- 
rant the  best  informed  are  on  so  fundamental  a  question  as 
mlgratiou.  Until  the  omnipresent  scientist  occupies  this  field 
and  drives  out  the  amateurs,  there  is  unliniiled  opportunity  for 
discoveries  of  the  highest  importance;  a  golden  harvest  to  be 
reaped  by  the  unpaid  enthusiast. 

In  the  economy  of  bird  life,  migration  plays  an  extremely 
important  part-  As  a  factor  in  the  evolution  of  a  perfect  bird, 
one  best  adapted  to  its  en^nronment,  migration  must  ever  be 
considered  as  holding  a  high  place.  No  weakling  can  survive 
the  tremendous  straiu  of  the  long  journey  southward  from  the 
nesting  places  into  countries  all  unknown  to  the  thousands  of 
young  birds.  The  stragglers  drop  out  by  the  way  or  are  picked 
ap  by  the  attendant  hawks  and  shrikes  that  skirt  the  tlanks 
and  hnrrass  the  rear  of  the  bird  armies,  and  by  spring-time  it 
is  the  pick  and  flower  of  the  year's  product  that  find  their  way 
safely  northward  to  select  the  choicest  spots  and  rear  their 
young  for  the  next  trial  trip.     Survival  of  the  fittest  has  a 
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meaning;  in  this  supreme  test  of  wing  pon'cr  and  lung  capac- 
ity, of  courage   and  prudence  and  tndomttable  perseverance. 
Again,  migration  serves  to  scatter  and  redistribute  the  varioos 
groups  of  individuals.     In  this  way  new  feeding  grounds  art; 
discovered  aud  different  species  are  more  widely  extended  txi 
take  possession  of  more  snitablc  breeding  places.     This  prooes] 
goes  on  so  tlioroughly  that  in  spite  of  a  considerable  return  of  j 
iodivirfuais  to  the  same  spot  year  after  year,  a  pretty  complewi 
rear  rail  geuient  of  the  bird  population  from  the  spring  and  fall' 
migrations  certainly  takes  place.     In  ten  years*  obser^-ation  do 
year  boa  been  quite  like  any  other  either  in  the  number  of  in- 
dividuals in  a  given  species  or  in  the  variety  of  the   species 
observed.     Each  year  seemed  to  be  distinctive  aud  marked  oS_ 
from  all  others,  aud  the  more  complete  the  record  the  dc 
was  the  evidence  upon  this  {x>iot.      An  srtesiau   well,  sunk  m 
«  treeless  Dakota  prairie,  poured  its  surplus  water  into  a  neigh- 
boring depression,  producing  a  small  lake.     It  wa6  not   three, 
months  old  before  the  migiating  birds  discovered  it  and  madA^ 
it  a  stopping  place  on  their  way.     As  time  went  on  and  grus 
and  shrubs  grew  thickly  aloug  its  edge,  the  birds  took  posses- 
sion of  it  and  it  became  a  populousoasis  in  a  desert.   Tall ' 
and  thick  undergrowth  nuw  mark  the  spot  where  the  lake  lies 
and  it  has  become  the  home  of  hundreds  of  birds  of  many  spe- 
cies, while  from  it  as  3  center  birds  disperse  in  all  directioos. 
dimng  the  season  of  migiation.     If  the  source  of  the  watc 
should  &il  the  peopling  of  this  spot  would  cease  and  the  bii 
vould  soon  learu  to  avoid  the  place  where  water  and  vege 
tion  were  fast  dis-ippcaring.     This  is  but  a  single  instance 
hundred-«  of  similar  cases,  but  it  serves  to  illustrate  one  of  thel 
functions  of  migratiou  iu  the  economy  of  nature.     In  brief  it  is 
this  that  gives  to  our  bird  population  the  extreme  of  flexibility 
hf  which  it  adapts  itself  vTith  the  utmost  ease  to  the 
changes  wrought  in  the  face  of  thecountry  during  the  past  fe 
hundred  yeflT.s.     Of  all  the  agents  of  change  and  destracti< 
man  has  t>ccn  the  chief     Since  his  occupation  of  America  ■' 
number  of  birds  have  madtf  notable  changes  lu  their  habits  and 
so  have  become  in  a  certain  sense  the  companions  of  msn. 
The  cliff  swallows  have  abandoned  the  overhanging  rocks 
where  they  built  their  fl3Kk-!>haped  nests,  atid  under  the  eai 
of  bams  ihey  now  build  shallow  saucer -shaped  nests,  wlw 
food  is  more  abundant.      The  robins  and  phoebes  have  take 
to  living  in  ue^ts  ofleu  supported  on  man-made  structures. 
Bven  the  uight-hawks  rear  their  young  ou  the  gravd-cuvered 
roofs  of  the  Chicago  "skyscrapers"   and  gather  their  food 
above  the  smoke  and  dust  of  her  stieels.     The  chipping  spar- 
row has  now  l>ecomc  Ibe  hairbird,  and  for  a  large  part  of  her 
nest  materia!  U5C5  the  horse  hair  which  she  obtains  by  meaiu 
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of  her  association  with  man.  The  warbling  vireo  and  wood 
pewee  have  become  our  common  cttjr  birds  in  the  parks  and 
along  the  drives.  The  only  common  name  of  one  of  our  birds 
has  come  from  the  association  with  our  cattle,  the  well-known 
oowbird. 

In  this  very  brief  sketch  but  a  few  of  the  interesting  and  tm- 
flolved  problems  of  bird  life  have  been  indicated.  There  are 
many  more  that  will  instantly  occur  to  every  one.  It  is  a  mat- 
ter of  encouragement,  also,  to  the  unscientific  bird  lover  that 
he  has  still  most  of  the  field  to  himself.  In  this  most  fesdna- 
ting  study  some  of  the  deeper  problems  of  animal  life  are  in- 
TOlved.  No  one  need  feel  that  the  subject  is  unworthy  his 
serious  attention.  On  the  sTde  either  of  science  or  of  the 
humanities,  it  is  exceedingly  rich.  B^iedally  are  the  teachers 
and  students  of  psychology  bound  to  recognize  the  possibihties 
here  and  make  increasing  tise  of  them  in  the  future. 
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Platb  III. 
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Graphic  Representation  of  Number  of  Birds  Observed  by  I5-Mlnate  Periodi. 
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Plate  IV,  No.  a. 
September,  1899. 


THB  BIKD  lAVBR  AS  A  SCISNTIST. 
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PlJiTB  IV,  NO.  3. 
April,  1899. 


MINOR  INVESTIGATIONS  IN  SENSE   PERCEPTION. 


By  KOBRBT  MacDoogali,  New  York  UtilTerftity. 


I.      On    DETHRMmATIONS   OF   THE   StlBJBCTI\-B   HORIZON   BV 

Motor  Co-ohdination. 


In  the  6rst  volume  of  Harvard  Psychological  Studies  which 
has  recently  appeared  CMonograph  Supplement  17.  Psycholog- 
ical Review),  an  investigation  coucemiog  the  subjective  deter- 
mination of  the  primary  point  of  regard  is  reported  by  the 
present  writer.  In  connection  wilh  that  series  of  expetimcuis 
an  examination  was  made-  of  manual  and  oculomotor  co-ordin- 
ation in  9uch  processes  of  spatial  orieutatiou.  The  relation  of 
these  factors  in  certain  phenomena  is  well  known.  If  the  lat- 
eral axis  of  the  bead  or  the  primar>'  sighting- line  of  the  eyes 
be  nut  liori/ontal.  the  relations  of  the  fundamental  planes  of 
space  will  be  subject  to  distortion  when  these  are  determined 
by  tnotor  co-ordination  of  the  hands.  More  spectBcally,  if  the 
head  lie  tipped  backward  or  forward,  to  one  side  or  the  other, 
the  determination  of  horizontal  lines  in  the  plane  of  displace- 
ment will  be  negatively  rotated.  When  the  head  is  lipped  to- 
ward the  right,  if  one  attempt  to  hold  a  bar  iu  the  two  hands 
horizontally  before  the  body  and  parallel  with  its  lateral  axis, 
the  left  cud  will  unconsciously  be  depressed  ;  if  the  tipping  be 
toward  the  left,  the  right  end  of  the  bar  will  be  deprewed. 
These  results  arc  independeut  of  the  relation  of  the  horizontal 
plane  iu  which  the  line  iu  question  lies  to  that  of  the  observer's 
eyes. 

The  problem  to  be  determined  in  the  experiments  reported 
in  the  Harvard  Psychological  Studies  concerned  the  factors  of 
visual  space  orientation  of  this  form  under  normal  conditious, 
and  the  influence  of  uiuisual  strains,  positions  of  the  body,  and 
relations  of  external  objects  upon  such  determinations.  Judg- 
ment was  found  to  be;  affected  by  all  of  these,  the  movements 
and  tensions  of  the  eye-balls  having  the  greatest  influence.  In 
connection  with  this  investigation  it  became  of  ioterest  to  ascer- 
tain the  relation  of  the  subjective  horizon  of  the  eyes  as  deter- 
mined by  raising  the  index  finger,  to  its  portion  when  deter- 
mined visually,  and  the  influence  upon  such  location  of 
changes  in  the  orientatiou  of  the  head  and  eyes. 
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The  experimental  arraogeniente  of  the  previous  investigs- 
tion  Were  maintained.  Detenni nations  of  the  horizon  plane 
were  made  by  the  right  indcx-lingeT  in  frontal  aud  lateral  ver- 
tical planes,  the  eyes  being  closed  during  the  experiments,  ind 
thi;  arm  brought  to  a  resting  position  in  the  lap  between  soc- 
cessive  triabJ.  The  following  experiraeutal  variations  were  to 
b<;  tested.  For  determinations  in  both  frontal  and  lateral 
planes,  the  position  of  the  head  being  normal  (a)  locations 
with  the  eyes  in  their  primary  pomtion  ;  (b)  locations  with  the 
line  of  sight  elevated  to  the  limit  of  unstrained  adjuattnent;  (c) 
locations  with  the  line  of  sight  similarly  depressed.  For 
determinations  in  the  frontal  plane  alone — (a)  locations  with 
the  bead  tipped  upward  and  1>ack  :  ih)  locations  with  the  bead 
tipped  forward  and  down.  For  determinations  in  the  laieisl 
plane  alone:— (a)  locations  with  the  head  tipped  toward  the 
right;  (h)  location.-;  with  the  head  tipped  toward  the  left.  Ten 
observers  took  part  in  the  experiment.  The  individual  aver- 
ages  of  these  were  based  npun  scries  of  fifty  judgments  eadi. 
The  magnitudes  of  the  angles  of  elevation  and  depression  are 
given  in  degrees  and  fractions. 

The  results  may  be  briefly  summed.  The  plane  of  the  sub- 
jective horizon  under  oonnal  relations  of  body  position  is  nega- 
tively  rotated  through  a  mtKh  greater  angle  than  in  visual 
determinations.  The  downward  displacement  increases  from 
— 7'. 70  in  locations  made  by  the  eye  in  a  lighted  room  to 
— ^B'.g  in  tho.<ie  made  by  manual  co-ordination.  It  was  found 
in  the  previous  investigation  that  when  the  determination  of 
the  subjective  hori/.on  was  made  with  closed  eyes  the  line  cf 
sight  was  elevated  to  a  point  above  the  gravity  horizon,  the 
characteristic  error  being  +  13'. 69.  The  discrepancy  between 
eye  and  hand  is  therefore  to  be  reckoned  thus  much  greater 
than  the  value  of  the  absolute  displacement,  (48'. 90-^  33'-^> 
or —  72'.59).  The  reason  for  this  large  error  is  to  be  sought 
in  the  normal  co-ordination  of  these  organs  in  the  indication  of 
positions  in  .space.  In  pointing  to  .nny  object  the  index-finger 
is  habitually  directed  to  a  point  below  its  actual  location,  in 
order  that  the  line  of  vision  may  be  lefl  unobstructed.  The 
free  determination  of  the  subjective  horizon  has  thus  reinstated 
the  ordinary  relations  of  eye  and  hand  involved  in  simnl- 
uneous  looking  and  pointing  toward  objecL<;  in  that  plane,  and 
the  characteristic  error  of  location  is  therefore  due  finally  to 
the  anatomical  relations  of  these  two  bodily  members. 

Determinations  made  with  the  line  of  sight  of  the  closed 
eyes  elevated  (Iixpcrimenlal  variation,  1,  b).  )  are  marked  by 
a  negative  displacement  of  large  magnitude,  the  location  now 
being, —  204'.  40.  The  depression  of  the  line  of  sight,  on  tb« 
other  band:  (Exper.  var..  I,  c).  )   is  followed  by  do  appic- 
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ciable  displaccmeiit,  tbe  absolute  location  of  the  bonzon, 
namely, —  49'.9o,  practically  coinciding  wiih  that  made  nnder 
normal  relations  of  the  head.  The  difference  in  the  results  of 
tliese  two  forms  of  head  rotation  indicates  apparently  the  sig- 
nificance of  sensations  of  eye-inovcraent  and  strain  upon  the 
process  of  localization.  The  degree  of  rotation  in  a  IxKlily 
memlier  is  judged  by  the  sensations  of  strain  which  dirvclop 
in  the  course  of  its  translation.  As  the  curve  of  intensity  in 
such  experiences  of  strain  exhibits  a  progrewive  acceleration 
with  successive  increments  of  angular  movement,  there  ariaes 
the  possibility  of  illusions  of  position  and  errors  of  estimation. 
In  the  present  case  the  upward  rotation  of  the  eyes  in  their 
sockets  develops  a  relatively  intense  strain  experience,  while 
in  rotations  of  equal  magnitude  downward  from  the  primary 
position  of  the  eyes  these  muscular  tensions  are  practically 
lacking.  Thi.s  difference  arises  from  the  biological  relations  of 
the  organism  to  its  environmeat,  which  calt  forth  constant  ex- 
ploring movements  of  the  eyes  within  the  lower  half  of  the 
field  of  vision,  while  very  few  are  made  above  the  horizon  in 
the  expanse  of  the  sky.  As  a  result  of  this  discrepancy  in  the 
increment  of  .-ilrair.  the  over-estimalion  of  the  amount  of  rota- 
tion and  con-sequenl  exaggeration  of  the  corrective  adjustment 
which  ap]icar  in  the  one  case  are  wholly  absent  in   the  other. 

Results  attributable  to  the  same  biological  conditions  appear 
when  the  whole  bead  is  rotated  upward  or  downward.  Upon 
the  former  movement  follows  a  negative  displacement  of — 
146', 50;  upon  the  latter,  a  displacement  of — 239'.4o.  When 
the  chin  is  tilted  upward,  as  was  pointed  out  in  the  previous 
investigation,  a  reflex  negative  rotation  of  the  line  of  sight 
takes  place,  which  is  practically  lacking  when  the  chin  is 
dropped  ;  the  eyes  move  with  the  head  in  the  latter  case,  while 
in  the  former  they  move  independently  of  it  and  in  the  oppo- 
site direction,  This  downward  rotation  of  the  eyes  docs  not 
involve  noticeable  sensations  of  strain  ;  there  exist,  therefore, 
only  the  positive  tensions  of  the  supporting  muscles  of  tbe 
head  as  factors  of  possible  error  in  the  first  case,  the  cficcts  of 
which  appear  in  the  negative  displacement  of  the  imaginarj* 
horiEOU.  When  the  chin  is  depressed  both  systems  of  strain 
are  reduced  and  there  appears  therefore  a  return  to  the  normal 
co-ordination  of  hand  and  eye  with  a  re.sultant  large  depression 
of  the  manually  determined  horizon,  dependent  upon  tbe 
dcpre&siou  of  the  line  of  sight. 

In  ftll  ihe^e  cases  the  variability  of  the  jtidgment  is  greatl; 
increased  o%-cr  that  of  visual  detcrminnxion.  the  values  of  tbe 
mean  variation  being  for  Fotation.i  of  the  eyes : — normal, 
55'-37;  upward,  jS'-Ho  ;  downward.  56'. 3;  and  for  the  head;— 
upward,    79'.8o;   downward.    60*.  10.      Every    abnormality  of 
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position  also  reduces  the  accurnc;  with  which  the  juiigmeat  U 
reproduced.  Of  the  two  forms  of  bodily  displac^meot  com- 
pared in  the  present  iuvestigation  the  upwsrd  rotation  of  both 
eyes  and  head  is  marked  by  greater  interference  with  the  nor- 
mal processes  of  judgment  than  movements  in  the  opposite 
directioD.  Thui  relation  appeared  also  in  visual  determinatioo 
of  the  horizon,  and  is  to  be  looked  for  as  a  consequence  of  the 
diffcrcut  parts  which  these  two  fonns  of  movement  play  in 
ordinary  perception. 

The  attempt  to  bring  the  index  finger  to  the  lerel  of  the 
eye«  and  at  arm's  length  from  the  side  of  the  body  results  in 
the  location  of  a  point  far  below  their  true  position,  namely, — 
332'. So.  Both  negative  and  pnsilive  displacements  of  the  line 
of  sight  in  the  closed  eyes  during  the  process  of  locating  th 
points  in  the  supposed  horizontal  plane  of  the  eyes  are  foUoifcd' 
by  characteristic  errors,  a  phcnomcnoa  which  does  not  appear 
in  the  results  of  experiments  on  the  determination  of  objectiv-e 
planes  under  like  circumstances.  Rotation  of  the  bead  in  its 
frontal  or  lateral  plane  does  not  affect  the  process  of  adjusting 
horizontally  a  bar  which  intersects  that  plane  at  right  angles. 
In  the  present  instance  the  upward  rotation  of  the  eyes  gives  a 
displacement  of — 380'.!,  or  —  47'.3  from  the  normal;  their 
downward  rotation  gives  a  displacement  of — 30o'.8.  or-1-  31.0 
from  the  normal.  The  direction  of  the  error  in  both  these 
cases  is  identical  with  the  negative  rotation  of  the  subjective 
horizon  which  has  been  obser^'ed  by  other  investigators  to 
take  place  when  the  head  is  tipped  in  line  with  the  points 
determined  in  that  plane.  As  in  the  preceding  experiments 
the  greater  correction  accompanies  upward,  the  less  downward, 
rotation.  The  ver>-  large  negative  error  which  appears  in 
these  latter  determinations  is  the  result  of  the  higher  degree  of 
mu.scttlar  strain  involved  in  bringing  the  arm  up  to  the  hori- 
zontal plane  of  the  eyes  at  the  side  of  the  body  as  compared 
with  frontal  movements,  and  is  not  to  be  referred  to  any  of  the 
factors  which  are  of  interest  in  the  present  discussion.  This 
error  was  not  at  all  suspected  by  the  reactors,  and  to  the  un- 
forced character  of  the  movements,  with  probably  the  addi- 
tional factor  of  practice,  is  to  be  attributed  the  low  index  of 
variability  which  this  series  presents.  The  %'alues  are  as  fol- 
lows:— normal,  46'. 7;  upward  rotation,  sj'.y;  downward  rota- 
tion, 49'. I.  As  before,  the  mean  variation  is  greater  in  the 
case  of  upward  than  in  that  of  downward  rotation. 

The  last  group  of  experiments,  iu  which  the  head  was 
rotated  laterally,  was  not  completed,  and  the  results  cannot 
therefore  be  given  quantitatively.  Enough  was  seen,  how- 
ever, of  the  inflnencc  of  these  experimental  variations  to  show 
that  their  effects  were  to  produce  the  characteristic  errors  of 
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location  which  appear  when  the  attempt  is  made  to  hold  a  bar 
ia  a  horizontal  position  under  similar  abnormal  bodily  posi- 
tions. 

The  conclusions  to  which  these  experiments  lead  may  be 
summed  up  briefly.  Th«se  forms  oi  spatial  orientation  arc  re- 
lated to  oculo-moior  conditions,  and  the  direction  of  the  char- 
acteristic errors  which  they  present  are  dependent  upon  the 
co-ordination  of  eye  and  hand  in  the  perception  reactions  of 
ordinary  practical  life.  The  variations  in  amcnnt  of  this  con- 
stani  error  are  related  to  simultaneous  chaujjesof  direction  and 
amount  occurring  in  the  tension  of  the  ociilo-niotor  mcchauiam, 
specific  errors  regularly  taking  the  form  of  displacements  of  a 
sign  negative  to  the  direction  of  rotation  in  the  eye-ball.  The 
variability  of  the  process  of  determination  is  a  function  of  ihe 
intensity  of  strain  which  characterize.t  the  primary  movements 
of  the  head  and  eyca,  and  is  therefore  dependent  npon  the  de- 
gree of  interference  with  normal  conditions,  of  functioning 
which  the  latter  involve.  The  characteristic  errors  appear  to 
depend  upon  the  objective  displacement  of  the  point  of  regard, 
inlerpreted  on  the  Ixisis  of  the  organic  strains  involved  in  the 
various  type*  of  rotiition,  rather  than  upon  the  internal  rela- 
tions of  these  displacements  to  the  principal  planes  of  the  body. 
since  the  location  of  the  subjective  horizon  is  equally  affected 
by  rotations  in  either  of  two  plaue^i  at  right  angles  to  each 
other.  With  these  determinants  combine  certain  constant  fac- 
tors of  resident  strain  iu  the  organ,  to  give  specific  form  to 
the  judgment,  hut  the  consideration  of  these  elements  docs  not 
belong  to  the  present  discussion. 

II.     Thk    RKI.ATION    OF    Saturation    is    Homoghnhous 
Colors  to  tub  Area  ovhr  which  the  Color  is  Spread. 

The  apparent  iuteosity  of  a  stimulus,  it  has  been  noted  in 
the  case  of  various  sensations,  depends  upon  the  magnitude  of 
the  area  to  which  it  is  applied.  When  the  whole  baud  is 
plunged  into  warm  water,  for  instance,  it  feels  hotter  than 
when  only  the  tip  of  the  Soger  is  immersed.  If  the  taste  of  a 
substance  in  solution  be  too  weak  to  produce  any  sensation  of 
taste  when  only  a  small  portion  of  the  tongue  i»  stimulated,  its 
flavor  may  become  clearly  discriminable  when  a  larger  quan- 
tity is  taken  into  the  mouth.  This  reinforccmcul  of  the  inten- 
sity of  sensHtiun  by  increasing  the  nnintwr  ot  sensitive  eltments 
aflected  becomes  our  common  practical  method  in  the  discrim- 
ination of  faint  odors. 

It  is  a  natural  inference  from  the  connection  which  Is  found 
in  these  inslauces  that  the  uumber  of  elements  of  the  sensitive 
surface  stimulated  and  the  intensity  of  the  resulting  sen.satton 
stand    always  in  such  a  relation  of  functional  depcudeocc  that 
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the  sobjcctivc  estimation  of  tlie  intensity  of  a  sensoriat  stimu- 
lus cannot  be  coosidercd  spart  horn  the  magnitode  of  the  area 
excited. 

In  the  case  of  certain  senses  it  has  been  noted  (nrther  that 
this  summntioii  elfect  is  independent   of   coattnuity  io   the 
sorftice  to  which  the  stimulus  is  applied;  intensive  reinforce-, 
ment  takes  place  when  the  sensitive  elements  affected  are  not] 
contiguous  but  form  a  discrete  series.     Thus  in  color  vision  il 
homogeneous  li^ht  be  distributed  in  the  form  of  isolated  spots! 
of  a>Ior  ihe  presjentaiion  of  n  sufiiciein  Rioup  of  these  will  give 
rise  to  a  perception  of  their  characteristic  quality  though  the 
area  of  each  individual  unit  be  below  the  threshold  of  discrim- 
inability. 

The  small  experiments  reported  in  this  paper  concern  two 
points  in  this  general  field  ;  first,  the  quantitative  relation  of 
intensity  to  the  number  of  elements  stimulated  in  \'isual  sensa- 
tions arising  from  stimuli  spread  over  continuous  extents  :  antt 
second,  the  quantitative  relation  of  the  stimulation  area  to  the' 
color  threshr»M  in  continuous  and  discrete  extents. 

In  siudyingthe  relation  of  saturation  orcnlor  intensity  to  the 
area  over  which  the  color  is  spread  three  areas  were  compared, 
a  unit  of  one  squaie  centimeter  and  two  variables  of  four  and  six- 
teen square  centimeters  respectively.    The  .series  of  six  so-cailedl 
pure  salurated  colors  of  the  Bradley  papers  waa  employed.     A 
double  spindled  color  mixer  was  used,  upon  one  shaft  of  which 
was  mounted  an  unbroken  di.sc  of  color,  while  upon  that  adjacent, 
to  it  was  mounted  a  combination  of  discs,  including  hla<j£  and) 
white  as  well  as  the  color  to  be  observed.     In  front  of 
revolving  discn  and  just  clear  of  their  surfaces  was  .tlTetched  a' 
screen  of  neutral  gray  i>aper,  in  which,  near  by  each  other, 
were  cut  two  apertures  having  the  areas  of  the  unit  and  of  the 
variable  to  be  compared  with  it,  respecti\'ely.      Experiments 
were  performed  in  indirect  sunlight,  the  illumination  coming 
from  a  point  directly  in  front  of  the  screen.     The  observer  sal 
at  a  distance  of  one  metre  from  the  disc.     Determination  wa4j 
made  by  immediate  comparison  of  the  saturation  of  the  adja- 
cent color  areas,  the  record  being  made  in  terms  of  the  angular] 
magnitude  of  the  color  .sector  in  the  variable  area,  that  of  the' 
unit  being  in  all  cases  360°.     The  work  was  obviously  slow, 
since  it  was  ncccssarj*  to  adjust  the  relative  amounts  of  white 
and  black  in  the  uenlral  light  introdaced  as  well  as  the  propor- 
tion of  colored  and  nncolored  light,  in  order  that   uniform 
hnghtne^ae::a  might  be  maintained  between  unit  and  variable 
areas.     Two  obser\'erii  took  part  in  the  experiment ;  as  the  re* 
suite  in  the  two  cases  were  parallel,  only  their  averages  will ' 
given. 
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The  proportious  of  colored  light  for  each  of  the  color  quali- 
ties iDvolved  fur  the  several  areas  are  as  follows  : 


■ 


I  sq.  c. 

4  M].  c. 

16  »q.  c. 

Red,-   360 

342 

318 

Orange,-  " 

295 

270 

Yellow,-  '• 

320 

271 

Green,-  " 

382 

261 

Blue.-   '* 

341 

324 

Violet,-  " 

398 

240 

The  fuDctioual  relation  of  the  two  factors  appeors  io  each  of 
the  two  progressive  variations  introdiicrd,  and  is  exhihited  by 
all  members  of  the  group  of  colors  tested .  In  order  to  eqiinlize 
the  apparent  saturation  of  two  differing  color-areas  that  of 
the  larger  must  I>e  reduced  liy  the  addition  of  a  ^leater  or  less 
amount  of  uncolored  light,  varying  accordiiip  to  quality  nnd  to 
the  difference  in  magnitude  of  the  areas.  With  progressive  in- 
crease in  the  area  of  the  colored  surface  tlie  degree  of  apparent 
saturation  likewise  mounts.  To  what  range  of  extents  this 
relation  applies,  the  present  experiments  do  not  show,  since  the 
greatest  area  included  was  still  relatively  small.  The  facts 
point  toward  the  inclusion  of  all  areas  up  to  the  limits  of  the 
total  field  of  vision  as  thus  affecting  by  their  magnitude  the 
saturation  which  the  color  presents  1  in  other  words  a  visual 
6eld  all  red  or  green  is  more  vividly  red  or  green  than  is  any 
portion  of  that  field  seen  amid  neutral  surroundings. 

Since  in  ihc  opposite  direction  the  reduction  of  the  rettual 
area  stimulated,  when  carried  to  a  certain  point,  results  in  the 
total  disappearance  of  the  color  impression,  wc  may  say  that 
the  intensity  of  the  latter  is  related  throughout  all  its  degrees 
to  the  area  over  which  the  stimulus  is  spread.  It  is  not  seen 
at  its  full  intensity  as  soon  as  it  is  seen  at  all,  but  parallel  with 
the  enlargement  of  its  area  presents  a  series  of  inteusive  incre- 
ments which  at  first  are  very  rapid  as  the  color  area  extends 
beyond  the  threshold,  and  afterward  very  slow;  so  that  a  spot 
of  color  just  clearly  discernible  is  scarcely  less  intense  than  the 
larger  nreas  to  which  our  ordinary  experience  is  limited.  The 
intensity  of  the  color  element  in  a  given  Msual  extent,  how- 
ever, is  always  less  than  that  of  any  greater  area  having  the 
same  objective  constitution,  so  that  we  should  call  only  that 
color  6cld  fully  saturated  which  extends  to  the  whole  field  of 
vision. 

The  value  of  the  diffcrrntial  factor  of  neutral  light  increases 
in  the  following  color  order:  Red.  Blue.  Yellow,  Violet.  Orange, 
Green ;  in  other  words  there  is  least  difference  in  satara- 
tion  between  amall  and  Imge  atnas  of  red,  of  all  the  colors 
observed,  and  most  difference  in  the  ca.se  of  green.      Therefore 
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tlie  inQueuce  of  the  number  of  clcmeata  stimulated  upon  tbc 
intensity  of  the  color  sensation  is  greatest  in  the  case  of  greea. 
least  in  that  of  r«d.  It  wiU  be  recalled  tbat  in  respect  to 
energy  these  two  colors  form  the  oppo&ite  terms  of  the  series 
(according  to  l,angley's  determinations),  green  possessiDg  the 
greatest  and  crimson  the  least  cncrK>'. 

To  the  preceding  series  of  experiments  was  added  a  set  of 
obifervations  on  the  relation  of  brightness  intensities  in  neutral 
light  when  (!i;>tribuied  over  different  nress.  The  phenomenon 
presented  here  is  not  the  same  as  in  the  case  of  color,  since  in 
comparing  ueulxal  brightnesses  ^be  background  is  homoge- 
oeous  in  quality  with  tbe  areas  to  be  observed,  in  so  far  as  it 
must  possess  the  element  of  brisfhtness.  Tbe  so-called  brigbt- 
ness  is  ttierefore  virtually  contrast  with  tbe  gray  backpoond 
against  which  the  area  in  quest'ion  appt^re,  and  in  reading  tbe 
resttUs  one  must  estimate  tbe  various  quantities  as  degrees  of 
divergence  in  cither  direction  from  this  zero-point. 

The  screen  employed  was  that  used  in  the  preceding  set  of 
experiments;  it  corrtsiponded  approximately  to  a  gray  produced 
by  tbe  combination  of  black  and  white  in  tbe  proportions, 
370**,  and  90^.  In  the  series  of  brightnesses  descending  from 
this  positive  degree  of  illuminattoa  only  one  point  was  deter- 
mined, while  three  were  tested  in  tbe  series  a.scending  toward 
while,  giviag  five  combiaadons,  baring  tbc  following  amoants 
of  white  in  angular  magnitudes :  o**.  90°,  180".  270*,  360*. 
Tbe  proportions  whicli  gave  equivalent  subjective  brightnesses 
for  tbe  three  experimental  areas  are  as  follows : 
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0.0" 

s-s' 

9.7" 

deg. 

nlute. 

90.0* 

101.5* 

90.0* 

>• 

it 

180.0* 

189.5' 

tTi-S" 

■  ■ 

■I 

170.0* 

2505* 

34' .5 

tt 

11 

360.0* 

3150* 

^96.5* 

4* 

«« 

In  the  first  combination  of  tbe  series  the  relations  to  be  pre-' 

jUctcd  ore   fbond  to  hold.     Tbe  illumination  uf  the  experi- 

Iwrta  in  this  case  is  less  than  that  of  tbe  screen  and  its 

I  appears  dark  in  cootrast  with   the  lighter  gray  back- 

-ond-    The  degree  of  this  contrast  increases  with  each  incre- 

;t  of  sica;  in  other  words,  the  darkness  of  tbe  larger  sor- 

ippeara  coor  intense  both  in  the  idatkm  of  the  smaller ' 

ble  to  the  unit  and  in  tbat  of  the  larger  variable  to  tbe 

tr.     In  the  Kcood  combinatioa  of  slightly  weaker  illnmi- 

'■'■   :i   tbe  background,  and  tbc  third  which  was  next 

-o  defioite  directioo  of  change  is  ouuiifested.  as 

\x  expected.     In  the  foarth  and  6fth  of  tbc  groop, — in 

\i  which  the  iUuminatioD  of  tbe  dperimeotal  areas  vm 
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distinctly  gTeater  than  that  of  the  baclcground, — the  depend- 
ence of  contrast  intensity  upon  area  a^aiti  appears  definitely. 
It  is  to  be  observed  that  this  influence  increases  in  degree  as 
the  absolute  difleience  between  foregrouud  and  backgiound 
grows  greater.  The  amounts  of  black  introduced  in  the  several 
combinations  give  the  following  series  of  perceutiisl  values  for 
the  5rst  and  secxiiid  variable  areas  respectively : 

W  i8o  W  290  W  360  Area. 

5.0  %  7.4  %  12.5  %  4Sq-  <™- 

10.7  *'  17.7    "  16    "      " 

The  figures  present  an  appToxiiiiBtiou  to  the  relations  form- 
ulated in  Weber's  law.  but  it  is  questionable  if  a  more  ex- 
tended series  would  continue  the  curve. 

I II.    TiiK  Quantitative  Rei,ations  of  Stimulation  Akha 

AND  Color  Thresbold  in  Discrhth  as  Couparkd 

WITH  Continuous  Estbnts. 

In  connection  n-ich  a  series  of  experiments  upon  the  quanti- 
tative values  01*  the  color  thresholds  of  liomogeneous  light,  and 
of  the  visibility  of  such  light  qualities  against  colored  back- 
grounds, it  became  important  to  compare  quantitatively  the 
color  threshold  depending  upon  a  continuous  extent  of  color 
•with  that  arising  from  the  distribution  of  the  color  in  isolated 
spots  over  a  larger  Seld.  It  is  the  latter  point  only  which  is 
to  be  reported  here. 

The  colors  used  and  the  conditions  of  lighting  were  as  in  the 
preceding  experiments.  Thresholds  were  tested  for  fourcolors 
only:  red,  blue,  yellow  and  green;  but  to  avoid  inferential 
judgments  some  twelve  qualities  in  all  were  used.  The  stimu- 
lation areas  were  controlled  by  means  of  sliding  screens  of  dull, 
black-faced  paper,  so  arranged  as  to  present  always  a  square. 
The  observer  sat  a  distance  of  six  meters.  The  results  are 
given  in  terms  of  square  millimeters,  and  represent  the  aver- 
age of  6ve  determinations.  Two  observers  took  part  ia  the 
experiments. 

The  square  area  was  first  divided  into  (wo  equal  parts  by  a 
diagonal  band  of  black,  made  successively  two,  6vc.  and  ten 
millimeters  in  width,  With  this  arrangement  determinations 
of  red  only  for  one  observer,  and  of  red  and  green  for  the  other, 
were  made.     The  results  follow  : 

Solid        a  mill.        5  mill.  10  mill. 

48      35      30      15    Red. 
'160     116     120      78 
90      7a      69      16 


Oba. 
A. 


Red. 
Green. 


'The  reldtiona  of  ahsolnte  inaenllnfie  in  the  two  obferreri,  or  in 
diffsrent  coloTH,  huvc  »»  tigniticnuL't:,  siuce  tLc  (letcrniiRattonn  irere 
mailebv  dAfliglit  and  oiiiy  single  series  could  be  msdv  under  coudi- 
tlona  of  approxiniAlely  constaat  illumlDatlon. 
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The  area  vtar  next  divided  into  four  equal  <Mib-area.s  by  two 
diagonals  baving  successively  the  widths  of  two,  6ve  and  tea 
milliiueters  as  before,  with  the  followiug  results  : 


Obs. 

SolM 

>  mill. 

5  mill. 

10  mill. 

A. 

B. 

48 

160 

90 

48 
65 

40 

99 
64 

35         Red. 
40        Red. 
42        Green. 

The  stimulus  was  then  distributed  in  the  fonn  of  drcnlar 
areas  two  millimeters  iu  diameter,  which  were  arranged  in  ver- 
tical and  horizontal  rows  sepamled  by  successive  distances  of 
two,  five  fiod  fifleeii  millimeters,  with  the  following  resalts: 


ObB. 

Solid 

2  mill. 

5  mill. 

ts  mill. 

A. 

48 

43 

28 

35 

Red. 

94 

16 

15 

13 

Green. 

B. 

160 

39 

48 

3' 

Red. 

90 

as 

37 

28 

Green. 

Two  other  modes  of  distributing  the  stimulation-area  were] 
added  to  those  already  described,  but  as  the  results  in  each' 
case  were  analogous  to  the  preceding,  tbo'  need  not  be  re- 
peated.     The  determinations  of  the  thresholds  for  solid  extentg 
were  tnadc  some  wecles  earlier  than  the  rest  of  the  results 
quoted.     This  may  account  for  the  great   reductioD  of  the 
threshold  for  red  in  B's  results.     Figures  far  blue  and  yeUowj 
ore  not  giveo.     Yellow  could  be  discriminated  (from  white) 
only  when  a  larger  area  was  presented  than  could  conveniently 
be  arranged  for  with  the  apparatus  used.     The  determinatiooa 
of  the  thresholds  for  blue  were  very  variable  and  unreliable  oa 
account  of  a  similar  constant  confu.^ion  with  black. 

The  qoantitative  relations  presented  by  the  tables  may  be 
stated  in  a  word,  since  the  same  essential  ctirvc  is  exhibited  byi 
all.  The  maximum  value  of  the  threshold  is  reached  when 
the  color  forms  a  solid  extent.  Its  miaiinum  value,  witliis 
the  range  of  conditious  included  in  the  present  observations,  is 
found  when  the  area  is  sab-divided  and  its  parts  are  most 
widely  distributed  over  the  retina.  Between  these  two  limitSj 
**  '  value  of  the  threshold  increases  and  decreases  as  the  coo* 
■mt  areas  approach  agfi^regation  or  depart  from  it.  It 
•rs  tlieti  that  color  is  most  readily  perceived  not  when  it 
ine  ciiuiinuous  6eld  but  when  it  is  distributed  as  se[ 
tehcs  within  a  larger  area.  An  extent  which  is  £ar' 
he  limits  of  visibility  under  the  former  conditions  may 
clearly  discriminable  when  it  forms  a  group  of  smaller 
Ota.  The  influence  o<  magnilude  ia  the  constitueat 
not  so  clearly  showm  as  is  the  factor  oi  scparatioB 
lieae  parts. 
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If  we  abstract  from  the  ffict  of  local  variations  in  the  sensi- 
tiveness of  the  retina  to  color  stimulation  wc  should  interpret 
tbe  present  results  us  indicating  that  any  efi*ect  of  rttoforce- 
m«nt  which  the  stimulation  of  individnat  points  of  the  retina 
has  upon  the  total  effect  produced  is  greater  when  tb&sc  points 
are  separated  by  uustiniulated  elements.  If  the  iniportaat 
factor  in  such  cases  is  the  uumber  of  sensitive  eletueuts  stiniu- 
laled,  and  not  the  intensity  of  excitement  aroused,  the  coodi- 
tion  of  distribution  presents  more  favorable  relations  for  per- 
ception than  aggregation.  The  positive  stimulation  of  any 
restricted  portion  oT  the  retina  affects  also  the  adjacent  unstim- 
ulated parts.  The  total  irradiation  effect  thus  produced  most 
depend  upon  the  proportion  of  stimulated  points  which  are 
adjacent  to  elements  not  directly  stimulated.  This  reaches  its 
SUOinial  value  when  the  points  immediately  excited  form  a 
continuous  extent.  It  would  theoretically  attain  its  maximum 
when  each  physiological  unit  was  in  isolation,  but  the  practical 
limit  may  depend  upon  the  co-operatiou  of  a  variety  of  factors. 
This  is  sufficient  to  explain  the  results  here  presented. 

It  is  possible  that  the  pbeaomenoa  is  due  to  in  entirely 
different  cause,  namely  the  curve  of  color  sensitiveness  pre- 
sented by  a  radial  series  of  retinal  points.  The  lowerinj^  of 
the  threshold  which  follows  upon  dispersion  of  the  stimulated 
points  would  then  be  dependent  upon  the  increased  sen-dlive- 
ness  of  the  elements  stimulated  under  these  conditions  over 
that  of  the  foveal  area  affected  when  the  color  formed  a  contin- 
uous extent.  A  definite  curve  for  the  color  blue  would  have 
important  bearing  upon  this  point ;  but,  as  has  already  been 
stated,  this  set  of  tests  wa»  too  variable  lo  be  depended  upon. 


NOTK.     The  ohaervalions  collated  la  these  two  report!  were  made 
by  UwBTS.  Bkcon  and  Johnson,  Davtaon  and  Fhippt. 
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V.    Theory. 


I.      STATEMHNT  OF   PRORtJtU. 


U  a  disc  composed  of  black  vid  white  sectors  is  rotated  wiUi 
a  moderate  degree  of  rapidity,  colors  appear  upon  the  aaterior 
•□d  posterior  edges  of  the  sectors.     la  other  words,  when  ex- 
dtatioo  by  black  and  excitation  by  white  precede  or  loUow , 
esch  other  at  certain  distances,  whether  these  distanoea 
determined  by  width  of  sector  or  by  rate  of  rotation,  there  dioes  i 
not  nsall  a  gray,  as  one  might  sappose.  bat  color.     The  name] 
tiS  Feikmer's  (Mors  vas  first  applied  b>-  Briicke'  to  the 

1  [The  aatbor  of  tbi«  p*r«r  wm.  Btifonan«tel]r,  *ei»ed  wttb  BlncM  at  j 
Ibc  cooclawon  of  bex  experinrniml  work,  ao  that  ahe  t*»  been  auablej 
Wgtre  the  article  its  intended  form.    Chs,  I-TV  bar*  received  ao« 
iwTlaioa:  ch.  V  i*  little  tnure  than  a  rangb  dmft  of  the  dlamaaioa . 
HirinalW  pUatied.     Since  the  anthoi  cannot  rrlnni  to  tta«  work  i 
ibc  Mar  }ainr«.  I  bare  tboaK^l  a  beat  to  poblish  bcr  M&.  aa  H  i 
—M-  B.T-1 

■BrScke.  Ertut:  Wien«T  Akad.  Benebte.  XLIX.  18&4,  «i-a4. 
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produced  hy  rapid  alteniatioa  of  black  and  wbile,  in  honor  of 
the  discoverer  of  the  phenomena.' 

The  colors  frequently  appear  under  conditions  not  stan<lard- 
ized;  ^.  g^.,  if  we  glance  up  suddenly,  we  sec  colored  borders  on 
the  windawframe  ;  the  edges  of  the  leaves  of  our  book  are 
colored  while  we  are  in  the  act  of  turning  them  ;  or  the  edges 
of  tbc  printed  line  are  colored  as  our  eyes  move  rapid!)'  up  or 
down  the  page.  That  is.  i>ne  of  the  essential  conditions  upon 
which  the  production  of  the  colors  depends  is  movement ;  color 
appears  when  there  is  not  perfect  accommodation  of  the  eyes.* 
But  under  standard  conditions,  when  the  sectors  of  the  disc 
are  equal  and  of  definite  size,  when  the  rate  nf  rotation  is  regu- 
lated, and  when  the  degree  of  illumination  is  kept  constant. 
certain  colors  will  appear  in  certain  places,  and  with  variation 
of  one  or  more  of  the  conditions  the  colors  will  slao  vary  in  <t 
de/tniU  direction. 

Since  1838  many  menns  have  been  devised  for  the  produc- 
tion of  ihc  colors.  The  most  convenient  way  of  obtaining 
alternation  of  black  and  white  is  to  use  a  pasteboard  disc  com- 
posed of  sectors  of  different  sizes.  The  disc  can  easily  be  rota- 
ted, and  its  speed  can  easily  be  rcBulated, — ^bolh  by  means  of 
apparatus  which  can  be  kept  constant  tbrongh  long  periods. 
It  permits  of  many  variations  in  division  of  sectors  as  regards 
size  and  positiou.  Papers  of  different  colors  or  brightnesses 
may  be  pnt  on  it,  or  sectorsof  the  disc  may  be  cut  out. 

The  difficulty,  indeed,  has  not  been  to  6nd  ways  of  obtain- 
ing the  colors,  but  to  find  the  explanation  for  ibem.  More 
than  half  a  century  has  elapsed  since  Fechner  made  bis  cxpcri- 
roeots.  and  during  this  lime  scores  of  articles  concerning  iuler- 
mitlent  stimnlation  of  the  retina  have  been  published  ;  but  as 
regards  ttc  cnu^e  we  may  even  now  agree  with  Fechner  and 
Briicke  that  we  know  more  at  the  beginning  than  we  know  at 
the  end  of  our  investigations.*  This  result  is,  of  course,  due 
to  our  general  ignorance  of  the  exact  processes  which  take 
place  in  the  retina  during  and  after  stimulation.  Esporinicnts 
have  been  made  to  show  that  the  periods  of  rise  and  fall  are 


^An  article  t>y  Sir  Dflvid  BrrwMer.  in  tlic  Philos.  Mug..  N.  S.  IV, 
1634.  ducribm  lomc  rifect*  of  rapid  cbaagen  of  retinal  atimutaUon. 
This  is  probably  the  one  discoMion  In  icJeuttfic  llteratufc  which 
ml};)il  tie  connidcreil  11  prcTioU'H  dncnption  of  the  facta  noted  by 
Fcclincr.  But  DrCTrelcr's  article  could  witli  little  Justice  be  said  to 
record  th«  diKovery  of  llic  plicnomcus  lu  qucstioii,  for  tlie  cxplana- 
tioiii  aie  diffeieot,  not  to  our  point  \  bdiI  both  dines  aud  expcriincDtx 
w«re  made  with  •  different  end  m  view. 

'The  imlniicc  in  question  is  not  simitnr  to  that  of  von  Brxolil'a 
rinra,  dcpecdent  upon  fixation.     Uclinholti,  E'hys.  Op.,  sad  Hd.,  156. 

>Bruck«.  Ernsti  Fogg.  Ann.,  1.XXXIV  (whole  tier.  CLX>,  1851,  418. 
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different  for  different  colors/     In  another  way,  retinal  inertia 
b  sbown  by  means  of  rapid  alternation  of  stimulation. 

II.      LlTRRATUBR. 

As  early  as  i8j8.  there  appeared  au  article  by  G.  T.  Fech- 
ner,  Utb*r  tine  Seheibg  sur  Jineugitng  subjedivtr  Farben,  in 
wbicb  he  describes  the  disc  by  means  of  which  he  first  pro- 
duced these  subjective  colors  '  The  fact  that  Fechuer  disoov- 
ere<l  the  phenomenoa  quite  accidentally  does  not  leHseo  its  io- 
terebt  for  as.  aince  the  description  of  the  obcwrvationb  is  giveo 
very  fully.  Fechuer  had  prepared  a  di.sc  with  i8  coocentric 
Tiogs  for  the  production  of  different  shades  of  gray;  bnt  upon 
its  rotatiou  he  was  astonished  to  see  a  series  of  colors.  They 
were  not  of  great  iniensity.  yet  wu-re  uot  without  a  certain 
vivacity.  He  fouud  that  the  colors  were  perceived  by  different 
pcrsunn  with  unctjual  clearness, — a  fact  which,  in  view  of  their 
subjective  nature,  was  not  considered  at  all  surprising.  The 
reason  for  the  result  be  found  in  the  fact  that  the  effect  made 
by  white  light  does  not  die  out  with  equal  rapidity  for  all  rays 
of  which  it  is  composed. 

Much  later  than  tbc  appearance  of  the  article  by  Fechner, 
Helmholtz  describes  the  production  of  a  "'  flight  of  colors"  by 
means  of  a  black  and  white  disc.*  When  a  part  of  the  retina 
is  exposed  to  rapid  altenutious  of  white  light  and  of  darkness, 
causing  successive  states  of  increasing  and  decreasing  excita- 
tion, tbc  moment  of  maximal  excitation  is  not  the  same  for  all 
colors. 

Helmholtz  made  use  of  two  sorts  of  discs :  tb«  ooe  consutiag 
of  a  black  spiral  line  on  a  white  grouud  :  the  other  a  disc  half 
black  and  half  white,  whose  sectors  were  divided  to  form 
three  concentric  rings,  the  center  ring  divided  so  that  ita  sec- 
tors formed  halves,  the  second  fourths,  the  outer  eighths. 
Upon  rolfltion,  red  appeared  upon  the  anterior  border  of 
white,  blue  upon  the  posterior  border.  With  decrease  of  iUumt- 
natiou  the  red  became  orange,  the  blue  violet.  With  increase, 
the  red  became  rose,  the  blue  a  greenish-blue.  With  increase 
in  rate  of  rotation,  the  colors  passed  through  luse-violct  to 
greeu-gray,  and  finally  assumed  an  appearance  similar  to  that 
of  watered  silk.  These  phenomena  did  not  appear  immedi- 
ately, but  only  after  practice,  and  a  certain  state  of  fatigue ' 
.^eeraed  iieces-iary  for  their  production.  From  these  fects  Uclm- 
holtz  derived  the  condusiou  that  the  moment  of  maximal 
exciifttiou  varie.s  with  the  color,  coming  for  red  and  violet 
sooner  than  for  green. 

1  Knnkel :  Arcb.  f.  d.  ges.  PhyAioI.,  IX.  1874.  197- 
■POgg.  Ann..  XLV,  iSjS  (whole  »er.  CXXI).  337-33>- 
'PhT»-Op..  Ed.  I,  1867.  380;  aod  Ed..  1896,330. 
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Aubert'  A'erified  the  results  obtained  by  Fechner  almost  as 
soon  as  they  were  publislied,  and  id  additiou  noted  tbe  impor- 
tance of  one  of  the  conditions  necessary  for  tbe  production 
of  tliese  colors,  uaraely.  the  velocity.  Extensive  and  accu- 
rate experiments  were  made  to  determine  the  exact  rate  which 
gave  the  most  luminous  colors.  Aubert's  general  result  ia 
that  too  rapid  nr  too  slow  rotation  of  the  discs  produces  no 
color.     Tli«se  results  will  be  discussed  later  in  more  detail. 

Dove'  does  little  more  than  report  tbe  results  obtained  by 
Fechner,  although  his  work  upon  subjective  colors  produced 
by  other  means  mokes  valuable  additions  to  psychological 
optics. 

J.  Smith*  describes  the  production  of  very  brilliant  luruiaoas 
colors  by  means  of  rings  of  white  or  black.  This  i.s  all  that 
is  of  value  for  us  ;  the  author  himself  expresses  the  belief  that 
the  production  of  ctiSors  by  such  means  overturns  all  accepted 
theories  of  light.     He  believes  the  experiments  to  be  original. 

Rood,*  like  Dove  (pp.  171-7).  obtained  ooly  lustre  by  alter* 
Dating  rather  large  masses  of  black  and  white.  No  colors  are 
described.' 

In  tSSt  n  preliminary  report  upon  the  problem  was  made  by 
F.  J.  Smith."  He  used  an  ordinary  wbee!  in  making  his  ex- 
periments, and  reports  that  there  is  an  apparent  relation-ship 
between  spoke-interruption  and  wave  length.  Hannay  exper- 
imented with  a  black  aud  white  disc,  and  came  to  tbe  conclu- 
sion that  response  to  stimulation  is  quickest  for  red  ;  then 
follow  green  and  blue'.  He  thinks  that  a  passive  observation 
adds  to  the  brilliancy  of  the  colors.  This  article  was  criticised 
by  Napier  Smith,  who  asked  how  the  explanation  given  by 
Uannay  accounted  for  the  fact  that  black  and  white  mixtures  pro- 
duce different  colors,  and  why  a  certain  movement  should  give 
red  and  the  reversal  blue.'  If.  however.  Smith  understood  bis 
discs,  he  would  not  find  occasion  for  surprise  in  the  fact  that 
reversal  gives  a  different  color.  To  reverse  the  disc  means  to 
reverse  the  cuiidititms.  There  would  rather  be  reason  for 
surprise  if  tbe  phenomena  remained  constant  while  the  condi- 
tions varied. 


•Aub«t.  H.:  Physiologie  der  Netrhaut,  1865,  g  161.  377-j8o.  Leu 
detail  iu  Criefe's  Hd.  bh.  dcr  AugcnticLlkuiidc,  II.  1876,560.  Also 
referred  10  as  the  firuniliiiiK"."  dcr  pbyaioluitlochca  Optik. 

•Dove.  11.  W.;  Farbenlchrc.  185^.  jSi-aS?. 

■Smith,  Jobii:  RcporUof  Brit.  .\S9o.,  XXIX,  1859,  33. 

•Rood.O.  N.:  Am.Joar.  8c.  (Silliii«a*»Jour.).  Ser.  U,  XXXV.  1865. 

'[C/..  however,  Rood'*  MtHlem  ChTOmHtl»,  1879,  93  fi.;  Tex^book  of 

Color.  1881.93  ff] 

•Swilh.  F.  J.:  Nature,  XXIV.  18B1.  140. 
*Hannay,  J.  fl-i  Nature.  XXV.  A|ir.  1SS3.  604. 
'Smith,  Napier:  Ntturc,  XXVI,  May  1881,30- 
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No  strenuous  efibrts  were  made  to  solve  the  problem  of 
these  subjective  colore  for  several  years,  until  1894.  when  there 
sppeared  a  disc  made  by  Benham  upon  a  plan  somewhat 
dinerent  from  those  tised  heretofore,  which  brought  out  the 
colors  with  astonishing  clearness.  The  phenomena  of  the 
disc  were  for  «  few  years  vigorously  diseased  in  Knglish  and 
American  scientific  litem  Hire. 

The  fact  either  ihat  the  uew  discs  were  made  upon  a  plaiij 
widely  differing  from  that  of  the  old  discs,  or  that  the  colors' 
were  greatly  intensified  by  the  use  of  fine  lines  rather  than 
of  large  blocks  of   black    and    white,    so  dingnised    the  old 
phenomena  that  they  were  not  recognized.     The  greater  part 
of  the  later  investigstious  are  repi'irted  as  if  they  concerned 
cutircly  new  phenomena.    The 'top'  appealed  to  maiiy  as  a 
new  problem  calling  for  solution.     The  new  disic,  or  top.  is 
one   half  blnck,  the  other   half   white.     The  white    half    is 
divided  into  three  sectors  of  60"  each,  or  four  of  45"  each  ; 
each  angle  is  ^itibteiided  by  groups  of  arcs,  whose  radii  in* 
creases  arithmetically   from   center   to  ctrctimference.      Thit^ 
arraugcuienl  (iruduces  colors  which  vary   from  distinctly  brill- 
iant and  luminous  qualities  to  shades  and  tints  which  are  dis- 
putable as  regards  both  name  and  mere  existence.    The  lay- 
man who  is  asked  to  describe  a  certain  disc  will  often  nat 
the  colors  as  acctirately  and  unhesitatingly  as  the  scientiGe^ 
observer  who  i^  more  or  less  prejudiced  by  expectation. 

Soon  after  the  appearance  of  the  disc,  which  has  been  gives, 
the  name  of  the  arfificiat  spedntni  top,  many  explanations  < 
the  phenomena  were  offered.  One  of  the  first  attempts  at  ex- 
plnnation  was  made  by  G.  D.  Livetng,  who  exhibited  the  top 
before  the  Philosophical  Society  of  Cambridge.'  He  observed 
that  if  blark  is  /oliawrd  by  white  at  not  too  great  rapidity  a 
sensation  of  red  r&'iults  ;  if  white  js  foliatped  by  btaek  a  sensa- 
tion of  blue  is  orouiied  ;  if  black  and  white  follow  each  other 
rapidly,  drab  or  a.  neutral  green  is  wen.  These  are  practicaUy]| 
the  results  obtained  under  similar  conditions  by  all  observers. 

Regarding  the  fuel  there  is  no  dispute ;  regarding  the  ex- 
planation (here  is  scarcely  any  agreement.     I.iveing's  explana-j 
tion  called   forth  almost  immediately  criticisms  or  alternati\'e'i 
explaiiatiniis  from  Abncy,"  Fiuiiigait  and   Moore.*  Benham,* 
and  Btdweli,*  licsides  notes  calling  attention  to  modification* 
in  the  preparation  of  the  dJM:. 


•Liveing.  CD  :  Cambridge  Phil.  Ptoc..  Nov.  36.  1S94.    Also  Kston, 
1,1,  Dec.  ij.  1894.  [67:  1^1.  Dec    37.  1S94,  3oo. 


•Abnc^-.  Cnpt.  W.  deW.;  NMurc,  U,  J«n.  34,  1895,  j^j. 
'Finmgan,  J.  M..  snd  Uoorc.  B.:  Nature,  LI,  Jan.  14.  1895. 
'Bcnbatn,  C.  E,:  Natare,  LI,  Dec.  i;,  1894,  100. 
'Uidvitll.  Sljclford:  I'rw.  Roy.Soc.  Loailou.  LX,  1896,368-379, 
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Only  the  vartoui;  explanations  will  be  taken  into  account 
here.  Strangely  eitoiigh.  it  was  not  until  after  a  long  disctiis- 
skm  that  Kdridge-Green  called  attention  lu  the  fact  that  none 
of  the  previous  writers  seemed  to  be  aware  tbat  HelmhoUz  had 
explained  the  pheuoniena  in  detail.* 

LJveing  explains  the  phenomena  by  sayini;  that  the  impres- 
sioD  made  upon  the  retina  by  a  bright  light  remains  for  some 
time  after  the  cause  of  it  is  removed,  and  that  different  colors 
are  perceived  with  different  rapidities.  Red  is  perceived  with 
the  greatest  rapidity  ;  the  impression  of  blue  has  the  longest 
duration;  tlit  overlapping  of  these  sensations  produces  the  neu- 
tral tint,  a  sort  of  gray-green.  No  evidence  for  these  facts, 
other  than  the  phenomena  in  question,  is  given. 

Abiiey  thinks  that  the  phenomena  would  be  sufficienlly  ac- 
counted for  if  the  order  of  persistence  of  the  three  colors  were 
violet,  green,  anrt  red. 

Fitinigau  and  Mooie  suggest  as  caii-ies  irradiation  (altbotigh 
this  seems  to  be  rnk-d  otit  by  the  fact  that  change  iu  rate  of  ro- 
tation causes  change  in  color),  and  contrast  with  the  surround- 
ing white  field, 

Bidwell  made  more  extensive  experiments  than  any  other  of 
the  recent  mvealigators,  but  made  them  mainly  for  the  purpose 
of  showing  that  the  solution  of  the  problem  is  to  be  sought  in 
the  fact  of  sudden  changes  in  illumination.  To  say  this,  how- 
ever, is  merely  to  point  out  what  the  problem  is.  In  the  way 
of  explanation,  Bidwell  comt:s  to  the  conclusion  that  red  is  with- 
out  doubt  due  to  sympathetic  excitation.  Bine,  he  says,  may 
be  due  to  excitation  of  the  nerve-fibres  in  the  neighburhood  of 
tha<>e  excited  by  the  direct  action  of  light ;  or  it  may  he  due  to 
the  scattering  of  light  by  imperfectly  transparent  media.  He 
prefers  to  suspend  judgment  with  regard  to  blue.  But  at  any 
rate,  he  declares,  the  experiments  show  that  red  originates  in 
t  part  of  the  retina  not  exposed  to  light,  blue  in  a  part  where 
light  has  not  ceased  to  act. 

Rivers  gives  a  short  historical  account  of  the  phenomena.* 
He  is  inclined  to  doubt  the  validity  of  the  explanations  offered 
by  Hclmholtr.  and  I-'echaer  and  to  accept  Bidwell's  theory,  al- 
though, he  says,  the  distinctness  of  the  red  in  Bidwell's  exper- 
iments is  to  be  expected  if  this  cotor  reaches  its  maximum  with 
the  rapidity  ascribed  to  it  by  Kunkel.* 

Bowditch,  aUo.  scarcely  more  than  notes  the  phenomenon:* 
"when  the  image  of  a  white  object  is  moved  across  the  retina 
it  will  appear  bordered  by  colored  fringes,  since  the  various  con- 

>B4ridg«-Gr*eii,  F.  W,:  Nature.  LI.  J«n.  31,  1895.  jji. 

•RlTero,  W.  11.  R.:  Schsefer'8  Text-book  of  Physiol.,  II,  1900,  lyj^. 

•Knokel:  Arch.  f.  d.  gcs.  Physiol.,  IX,  i8n,  197. 

*  Bowditch,  H.  P.:  Am.  Ten-boalt  of  Physiol.,  1896.  789. 
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stituents  of  white  ligbt  do  not  produce  their  maximum 
at  the  same  lime;"     .     .     .     there  would  ihen  appear  "colors' 
which  vai>-  with  the  rate  of  rotation  and  with  the  amount  of 
exhaustion  of  the  retiua." 

This  review  of  the  literature  shows  us  that  there  are  tbi 
well-marked  periods  during  which  the  phenomena  of  Fechner'*] 
colors  have  been  investigated,  but  thai  scarcely  any  advance  haaJ 
been  made  beyond  the  results  obtained  by  the  original  investi- 
gators of  the  problem,  except  as  regards  the  preparation  0/  Ike 
discs  for  the  production  of  the  colors.  The  reports  have  been 
cursory,  and  no  one  has  Btlempte<l  a  systematic  explanatioo  in 
terms  of  current  theories  of  visual  sensation. 

III.      AlTAKATUS    AND  MKTHODS. 

Work  wa»  carried  on  in  the  Cornell  Laboratory  from  the 
fall  of  1898  until  the  spring  of  i8gi.  The  majnr  part  of  the 
experiments  were  made  in  a  dark  room,  for  the  purpose  of 
securing  an  approximately  coni^iant  and  easily  regulable  light; 
dming  only  a  few  experiments  were  the  discs  iliumiosled  bya 
diffuse  dayliKht.  The  greater  part  of  the  experiments  were ' 
performed  dtiring  the  morning  hours. 

The  power  by  which  the  discs  were  rotated  was  obtaiixd 
from  ft  Crock er-\\^eeler  motor,  whose  speed  was  reduced  by 
PilUbury  speed  reducer.  From  this  a  l>eU  ran  to  a  Zioimer- 
mann  mechanical  color-mixer,  which  wb»  madelo  rotate  at  the 
rate  of  4.3  rotations  in  the  i  sec.  The  rate  was  tested  at  the 
beginning  of  each  experimental  hour,  and  often  during  the 
hour,  although  a  variation  of  one  or  two  rotations  from  130  UI-^ 
the  half-niinule  did  not  cause  any  appreciable  change  in 
quality. 

The  observers  sat  close  to  a  large  black  screen  which  stood 
55.3  cm.  from  the  disc,  and  in  which  was  an  opening  of  at  x 
I5<S  cm.  Behind  this  screen,  and  43Cm.rrom  the  disc,  was« 
Welsbach  ga»-burner.  which  furnished  the  whitest  steady  lighll 
that  cotild  be  found-  The  black  screen  was  protected  from  tbe 
beat  of  the  lamp  by  a  white  abcstos  screen,  which  acted  fiirther 
as  a  reBector. 

The  following  lists  describe  the  discs  in  such  a  way 
duplicates  may  easily  be  made.  (For  the  general  appearance  1 
the  discs,  </.  Fig.  t  of  the  plate;  for  variations  of  tbe  conditions,' 
if.  the  list  of  discs. )  The  columns  lettered  A,  B,  C,  D,  designate 
tbe  urlar  in  which  a  certain  ring  is  found.  The  sectors  are 
lettered  /tvm  right  Ic  Uft.  The  figures  which  follow  tbe 
color  named  stand  for  the  rin^  which  will  be  made  when  the 
disc  is  set  in  motion ;  while  tbe  color-name  itself  stands  far  tbe 
quality  which  lines,  drawn  in  the  position  designated,  will  givCj 
rise  to  after  the  disc  has  been  set  ta  motion.     For  tlie  sake  1 
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greater  convenience,  in  order  to  designate  the  position  of  the 
ring  we  shall  use  the  name  of  the  color  which  will  appear  to 
the  normal  eye  wlitle  the  disc  is  being  rotated.  Thus  we  see 
that,  while  the  position  of  the  sectors  mast  remain  constant, 
the  position  of  the  rings  may  vary  witlun  certain  limits.  For 
example. — to  anticipate  a  little. — red  and  bluc1ine:(  must  appear 
in  other  sectors  i  or  4,  but  may  extend  through  2  or  3 ;  green 
and  yellow  must  appear  in  sectors  2  or  3.  but  cannot  extend 
entirely  through  i  or  4  without  destroying  their  i>eculiar  con- 
ditions. Ob  the  other  hand,  the  groups  of  arcs  may  be  at  any 
ladial  distance  from  the  cecter,  and  still  fulfill  the  conditions 
neoeaury  for  the  production  of  a  certain  color.  Unless  ex- 
|ire9S  fitatement  is  made  to  the  contrary,  the  discs  are  divided 
into  either  3  or  4  sectors,  with  3  or  4  rings.  Each  ring  is 
usually  made  up  of  4  lines  I  mm,  wide,  the  lines  3  mm.  apart, 
the  groups  5  mm.  apart,  the  first  group  10  mm.  from  the 
center.  The  color-names  in  parentheses  denote  the  colors  of 
the  background.  (The  *  primary '  colors  are  those  of  Bradley's 
colored'paper  series.) 


3.    Dtvidrd 
into  quarters 

4. 1 1>Toad 
line*. 

I  nm  lioo. 
6wj  Sae 

llae>. 
7.9  broad 

linea. 
8.3  fineiin«s 
overlapping 
«cctors. 

9- 
10. 
II. 

13. 

13.   Short 
linet. 

% 

18. 
19. 

•o.    iMt  % 

wctor. 


A.. 

Rett,  I 
Red.  I 
Red,  I 

Red,  I 

Red,  I 

Red,  t 

Red,  1 

Red,  I 

Red.  4 
Red,  I 
Red.  3 
Red,  3 

Red,  I,  3, 


B. 

Green,  3 
Green,  a 
Green,  3 

Green,  3 

Green,  a 

Ore«B,  3 
Green,  a 
Green,  a 

Green,  3 
Green,  2 
Green,  a 
Green,  i 

Green,  a,  4,  5 

Green,  i,  a.  3,  4 


Red,  I,  4    Red.  a,  4 

Green,  i,  3 
Red,  4        Red.  4 


Green,  4    Green,  4 


C. 

Blue,  3 
Bine,  J 
Blue,  3 

Yellow.  3 

Yellow,  3 

Yellow,  3 

Yellow.  3 

Yellow,  3 


Yellow.  3 
Yellow,  4 
Yellow,  I 
Yellow.  4 

Yellow,  I.  3 


Yellow.  £.3.4 
Blue,  t 


Yellow.  I,  3 
Blue,  3 
YtUow,t,9,3.4 

Yellow.  I,  3 
Blue,  a 


D. 


Glue,  4 
Bine,  4 
Bine.  4 
Bloe,  4 
Bloc,  4 


Blue,  I 
Bine,  3 
Blue,  4 
Bine. a 


Blue,  a.  4 
Blue,  a 

Blue,  1 

>j  MCtor, 
Green.  I,  3.3.4 
M  aector. 
Green,  i,  3 

Bine,  a 


1^ 


w 
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^H*'* 

Oraen,  t,  3,  3. 4 

Gteao,  1, »,  3. 4 

^H 

^^U3.  len. 

line.     Red,  i 

Grceti,  3 

Y«Uow.  3 

Bine.  4        ^ 

^^H^. 

Red,  I 

Rad,  1 

Cnen,  3 

Bloe,  3 

^^Kk- 

Red,  1, 3.4  Red,  a.  4 

Red.  4 

^^F^ 

Green,  3 

f         )6.     Moraltle 

L             blackacctor.     Red,  1 

Oreen.  a 

Vellow,  3 

Blue.  4 

^K  at.    Sec  Plate. 
^■«8.     A  black.       Red.  1 
^  19.    JJblack.      R«d.  I 

Green,  a 

YcUow.s 

Bine,  4 

Gieeti,  2 

Yellow.  3 

Blue,  4 

[        30.    Jtblack.      Red.  1 

Green,  3 

Vellow,  3 

Bine,  4 

^m  V-     H^l«>i-      Ked.  t 

Green,  » 

Vellow,  3 

Bloe.  4 

^H  »*■    Xblaek.      Red,  i 

Green,  3 

Vellow,  3 

Blue.  4 

^Vu-    K  black.      R«d.  I 

Green,  a 

Vellow.  3 

Bine.  4 

t        34.     ^btacfc.      Red,  i 

Green,  a 

Vellow,  3 

Bine.  4 

f          u.     Plate.            Red,  i 
36,    Plate.           Red.  i 

Green,  a 

Vellow.  4 

Blue.  J 

Green,  a 

Vellow.  4 

Blae,  3 

ST.    Plate.           Red,  1 

Green.  1 

Yellow,  4 

Blue.  3 

38.    Plat 

Red,  1 

Green,  a 

Vellow.  4 

Blue,  3 

L         Diaca  with  culorcd  back-rrounds. 

■         I-i. 

Red.  I  (red) 

Green,  a  (red) 

Bine,  3  (red) 

^^^M 

H 

Red,  I  (Bicea) 
Red.  1  (blue) 

Green,  3  (green) 
Green.  1  (blue) 

Bine.  3  (gn*n) 

^^^^M 

■ 

Blue,  3  (bine) 

■    1-4. 

Red.  t  (jrellow 

1  Green,  2  (yc)lowj 

Yellow.  3  (yellow) 

31  ac,  4  (relt«v1 

^      U-(. 

Red,  1 

Green,  3 

Bine,  a  (red) 

n— a- 

Red.  1 

Green,  J 

Blue,  3  (greefl) 
Bloe.  5  (bine) 

U-s- 

Re<l.  t 

Green,  a 

u-4. 

Red,  I 

Green,  a 

Bine,  3  (yellow) 

^m       n-5 

Bine,  4 

Yellow,  3 

Green,  a 

Red.  t  (r«Uo«) 

^P   in— I. 

Red.  I 

Grven.  i  (nd) 

Blue.  3 

^    in— 1. 

Kad.  1 

OrccD,  3  (green; 
Green,  a  (sreeaj 

Blue,  a 

UI-J. 

Red.  t 

Yellow.  3  (green) 

Bine,  4 

^     ni^. 

Red,  1 

Green,  i  (Blue) 
Green,  a  (bine) 

Bine. 3 

P  g;=i: 

Red.  1 

YeWow.  3  (bloe) 

Bine,  4 

Red.  J 

Crecn.t()-eUow} 
GieeB,3(jrellow) 

Blac.3 

1         ni-j. 

R«d,4 

Green,  *(yrflow) 

Blue.  1 

V        IV— 1. 

Red.  t  (nd) 
Red.  I  (red) 

Green.  3 

BItK,  3  (red) 

^K    IV— «. 

Cteen.  a 

Yellow,  3 

Bloc.  4  (red) 

■    IV-3. 

^       IV-4. 

Red,  1  (green') 
Red,  i(blaeV 

Green,  3 
Green,  a 

Bloc,  a  (green) 
Bine,  i  (bloc) 

1              IV— 5. 

tv-«. 

Red,  t  (blu«) 

Green,  a 

Vellow,  3 

BIiic,4  tbloc) 

Red.  i(]relloir 

}  Green,  a 

Yellow,  3 

Bine.  4  Cr«"^ 

V— 1. 

Rod.  1 

GT«ei).  a  (red) 

Bine.  3  (red) 

V— ». 

Red.  1 

Grees.  a 

Yellow,  3(rrf) 

Bine,  4  (red) 

V-j. 

Red.  i 

Giean,  1  d^ieeu) 

Bine.  ]  (green) 

V-4 

Red.  1 

Green,  a 

Yellow.  3  'itreeo) 

Bloe.  4  (greca) 

b  '=2^ 

Red,  1 

Green.  3  (bloc) 

Bine, 3  (blue) 

Red.  I 

Green,  a 

Vellow.  3(blBc) 

Bine.  4  (bloc) 

^H      "— T- 

Red,  t  (yellow 

)  Green,  a  (jrelWw) 

Veliow,3 

BUe.  4 

^^H 

Red,  1  ^Kd) 

Cre««.  a  (red) 
Gre«n,  3  (red) 

Bine.  3  (graaa) 
Bloe,  3  (Una) 

^^B 

Red.  I  (red) 

^1 

Rm.  1  {nd) 

Grcea.  >(rcd) 

Yellow,  3  (ydlow) 

Bine.  4  (r^toa 

^^K 

RcrA.  1  (frecB 

Gre<a.*(fiacB) 
Greta,  a  Agrees) 

Blse.  3  'red) 

^^^^H    "^ 

Bine.  3  (blue) 

1 

Real,  t  icraen. 

Oreen.  a(gteee) 

YeUow.3(yello«) 

Blac4(7dkn 
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-cd.  t(blue>      Green.  3  (blae)  Bine.  3  (red) 


Red.  I  (blue) 
Red,  I  (blue) 

Red,  1  (red) 
Red.  I  (red) 
Red,  4  (red) 

Red.  I  (green) 
Jted,  I  (green) 
Red,  4  (green) 

Red.  I  (blue) 
Red,  I  (blue) 
Red.  3  (blue) 

R«d.  I  (bine) 
Red,  I  (blue) 
Red,  I  (red) 
Red,  I  (blue) 

Rrd.  4 

Red.  3  (blue) 

>i  white, 
H  black, 
Mbltie 


Green,  3  (blue) 
Orccn.  2  (blue) 

Green,  3 (etccn) 
Green.  3  (clue] 
Green, 3(76110^) 

Yellow,  3  (red) 
Green,  a  (bine) 
Green, 3(yel  low) 

Green,  i  (red) 
Green,  2  (green) 
Green.  2  (yellow) 

Green.  3  (green) 
Grecu,  2  (red) 
Greco,  3  (blue) 
Green,  a  (green) 

Green,  4 


Blue,  3  (green) 
Yellow.  3  (yellow) 


Blue,  4  (yellow) 


Blue,  3  (red) 
Blue.  3  (red) 
Vcllow.  3  (yellow)  Bine,  I  (red) 

Blue,  )  (Rreeo) 
Bine,  3((rreen) 
Vellow,  1  f  yellow)    B!ue,  a  (green) 

R]ue.  J  (blue) 
Blue.  3  (Blue) 
VcllMw,  4  (yellow)   Blue,  I  (blue) 

Blue,  3  (red) 

Blue.  3  (ureen) 

Blue,  3  (grecu) 

Yellow,  3  (yellow)  Blue.  4<t«d) 

Yellow,  3  (yellow) 

Blue,  3  (red) 


Ytllow.  4 


Yellow,  4 


Blue,  4 
Blue,  J 


(red) 

Bine,  3 


Greco,  a 
.    Red,  a  (yellow) 
.     Red,  3  (green)  Creeo,  4. 

Thns  there  were  in  the  entire  series  g?  top  discs,'  and  one 
called  the  Helmholtz  disc,'  all  15.5  cm.  in  diameter.  38  discs 
were  simply  black  aad  white,  with  the  arcs  aud  lines  varying 
as  regards  length  and  width,  varying  also  as  regards  ihe  num- 
ber of  lines  in  each  group  and  the  disposition  of  the  groups 
within  the  different  sectors.  The  remaiuing  58  discs  varied 
from  the  others  by  having  a  part  or  all  of  the  white  semicircle 
replaced  by  one  or  more  colors.  As  regards  distribution  of 
coloretl  back-grounds,  the  arrangement  was  as  follows;  I  1-4 
all  sectors  of  same  color;  II  1-5  sector  4  (or  3  ^nd  4  according 
as  there  were  3  or  4  sectors  on  disc)  colored;  III  1-7  middle 
sectors  or  sector  colored;  IV  1-6  sectors  i  and  4  of  same  color; 
V  1-7  sectors  2  and  3  of  same  color;  VI  1-3  to  XI  1-3  ail  sec- 
1  tors  colored,  each  disc  having  two  sectors  of  one  color  and  one 
(or  two)  of  another, — part  with  the  two  like  sectors  preceding 
(or  following)  the  third,  and  part  with  the  two  like  sectors  io- 
cluding  the  third.  XII  1-4  had  3  or  +  sectors  of  different  colors, 
XIII  1-7  were  made  up  of  odd  combinations,  with  a  single  col- 
ored sector  and  with  only  two  groups  of  lines. 


'Part  of  the  discs  were  mnrlc  by  Dr.  J.  K.  Ive«,  now  of  the  Uuif.ol  Cin- 
cinnati, wbo  began  to  study  the  probfem  at  tfae  Drexel  Inslitutc,  Phila- 
delphia. 

*  Tbe  figure  given  by  Helmliolu,  Ftiys.  Op.,  and  ed.  195.  fig.  149. 
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The  problems  whicli  ariw  with  this  oiranKcaieat  of  discs,  be- 
sides the  phenumeua  of  colors,  are  (i)  ibe  effect  of  length  of 
line  upon  the  color,   (a)  the  effect  of  width  of  line,  (3)  the 
effect  of  distrihiilion  of  gronps.  (4)  the  effect  of  background 
oo'of.  (5)  the  effect  of  distribution  aad  amonnt  of  background! 
color.     The  last  two  arc.  obviously,  problems  of  contrast  effect. 
The  part  played  by  coulraal  was  further  investigated  by  cut- 
tiogout  (by  use  ofa  gray  screen)  all  bat  one  grotip  of  lines. 
The  entire  wrics  was  given  once  to  each  observer,  who  de*J 
scribed  the  colors  as  fully  and  »ccurBte1y  as  possible :  this  series] 
was  checked  by  a  second,  in  which  the  colors  were  matched  on 
the  "  Prang  Standard  of  Color."  * 

Although  useful  as  a  check,  this  second  series  was  not.  on  the 
whole,  .so  valuable  as  the  first.     In  the  first  place  there  were 
Dot  on  the  chart  enough  combination.s  of  saturation  and  bright- 
ness to  match  all  the  colors  on  the  discs;  this  was  especially  1 
noticeable  with  the  "rich"   navy  blues.     Here  recourse  was 
had  to  the  Bradley  colors;  but  even  these  were  uiisalisfacton,-. 
Further,   the  luminosity  of  the  disc  color  was  often  greatet-j 
than  that  of  the  chart,  the  chart  color  seeming  bj-  comparisottj 
to  be  "dead"  or  "dull."     Chnnges  in  snturaiion  degree 
one  plate  of  the  chart  to  aootber  were  often   more  n-pii  than' 
changes  in  the  disc  colors,  so  that  the  colors  were  said  to  be 
"  between  plates  one  and   two,"  "  two  and  three."  etc.     The 
matched  colors  were  often  supplemented  by  ii-erbal  reports. 

Still,  in  spite  i>f  these  difficulties,  the  reports  may  he  said  to 
be  exceptionally  accurate.  Tbisaocaracy  is  vouched  for  by  the 
iact  that  not  Hcldom  exactly  the  same  ciiart  color  was 
by  two  or  more  observers,  though  more  ofteo  the  same  col 
tone  wa^  chosen,  with  a  var)*ing  dcgirc  of  saturation. 

In  the  second  series,  the  direction  of  rotation  was  changed, 
in  order  to  prevent  any  expectation,  and  to  bring  out  tbe^ 
c6cct  of  the  positton  of  the  lines.  As  might  he  expected, 
had  DO  effect  upon  the  cotor-tooes.  but  merely  changed  tfa< 
retstive  positions  upon  the  dies,  their  brightness  and  their 
degree  of  saturation.  In  this  scries  red  appeared  in  sector  D. 
green  in  sector  C.  yellow  in  sector  B.  and  Woe  in  sector  A- 
The  observer  was  frequently  asked  to  rest,  always,  during  the 
^ttige  Eratu  one  dtM;  to  another,  and.  if  the  Deed  was  felt, 
dnring  the  observation  of  a  single  disc.  On  the  avcrsge  there 
wcie  about  eight  discs  stodicd  daring  each  esperimeatal  hour; 
at  first  lesK  thao  this  numtier.  later  more,  the  number  varying;. 
with  the  obscrrer  and  with  the  condition  of  the  obserrer 
diflJercDt  days.     Ttw  obaenrwis  were  Mrs.  1.  M.  Bcntley  (By.).' 

ipnuif  ehart,  »o^  B*-.  »«■  ».  P»1>.  by  Loais  P»mag,  BoMod,  Copy- 
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Miss  L.  Hempstead  (H.).  Mi»  M.  F.  McClure  (M.),  Dr.  C. 
R.  Squire  (SO.  Dr.  M.  F.  Washburn  fW.).  Dr.  W.  C.  Bag- 
ley  (B.),  Dr.  I.  M.  Bentley  (Be.),  and  Mr.  R.  M.  Ogdea 
(O.)  (For  tbe  earlier  experiments  io  diffuse  daylight  the 
observers  were  Dr.  G,  N.  Dnlson.  Dr.  C.  R.  Scjuirc,  and  Mr. 
C.  A.  Perry.)  Besides  these,  there  were  many  who  looked  at 
only  two  or  three  discs  :  this  was  for  the  purpose  of  testing 
the  "layman,"  as  regards  peiceplion  of  the  colors  without 
expectation  or  fatigue, 

IV.    Experiments  ahd  Results. 

§  I.      nrrRODUCTION. 

The  arrangements  of  blacfc  and  white  necessary  for  the  pro- 
duction of  the  different  colors  are  as  follows,  (i)  Black 
,;Q>/&wv</ immediately  by  white  gives  r^d.  That  is.  there  is  a 
Aeusfttiou  of  red  at  the  first  stage  of  excitation,  brighter  when 
the  excitation  is  continued  a  relaiivdjf  long  time.  The  lesult- 
iog  sensation  is  made  more  vivid  if  there  is  co-excitation  by 
black  and  white  {cf.  §  4,  below). 

(3)  V\^(^  both  followed  and  preceded  by  viMWfi  gives  rise  to 
the  sensation  of  ^'iT^/i.  a.  If  blacl:  is  both  followed  and  pre- 
ceded by  an  equal  number  of  degrees  of  white,  the  residting 
color  is  yellowish-green,  b.  If  black  is  ptecedfd  by  less  and 
followed  by  more  white,  the  sensation  is  of  a  more  saturated, 
more  constant  ^rf«i.  c.  If  black  is  fireteded  hy  more  &nA  fol- 
hwed  by  lesi  white,  the  sensation  is  of  a  more  yellowish,  less 
constant  green,  called  by  Msyellezci. 

(3)  Black  preceded  by  white  giws  rise  to  the  sensation  of 
bltu.  That  is,  there  is  a  sensation  of  blue  when  the  excitation 
by  white  has  lasted  for  some  time  and  is  then  suddenly  cut  off 
by  excitation  by  black.  The  conditions  for  red  and  blue  are 
distinguished  by  the  position  of  the  lines  upon  which  the  colors 
appear.  Black  is  not  cessation  of  stimulation,  but  a  change 
in  the  character  of  the  stimulation. 

When  the  lines  were  so  arranged  as  to  fulfill  the  above  con- 
ditions, the  following  reports  were  made: 


Red  was  chosen 
Green         '* 
Green  or 

yellow      " 
Bine 


Tablb  I. 

156  times  out  of  157  99^ 

X89       "         "      353  75% 


159-5  "  "  240.5  6616 
149       "         "      164  91% 

Thi.«  general  report  □ecessarily  leaves  out  of  account  the 

Tariations  of  tints  and  shades.    These  will  be  given  with  the 

more  detailed  reports. 
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BcMdes  the^  difTcrenccis.  ascHlKd  to  individual  peculiari- 
ties, there  are  also  differences  in  color-tiuality  caused  by  posi- 
tion (other  factors  r<Muainia]<  uuchanKcd),  by  widtli  and  length 
of  line.  These  problems  will  be  discussed  separately.  The 
differences  will  be  studied  with  each  of  the  obser\'ers  separately, 
so  as  to  elimttiate  the  indeterminable  factor  of  tiattiral  ladivtd- 
ual  differences  ;  afterward,  in  order  to  dclcrniiiie  the  generality 
of  any  laws  which  may  be  found,  the  report«wil]  be  compared. 

Before  the  special  conditions  are  studied  some  of  the  more 
general  coDditions  of  observation  may  be  noted. 

§  2.    Gknkkal  Conditions,     a.  ArrKNTroN. 

It  has  been  a  question  whether  attention  increases  or  decreases 
the  brilliancy  of  the  colore.     This  is  a  difficult  question  to  an- 
swer.    Perhaps  it  is  best  to  answer  it  both  affirmatively  and_ 
negatively:  affirmatively. — for  we  know  that  in  general  theeffe 
of  attention  is  to  make  the  object  of  perception  more  clear  and^ 
vivid:  nepitively, — because  we  know  that  attention  fluctuates,' 
and  also  because  we  know  that  thc/ai$git(  or  diaimilative  pro- 
cesses cause  changes  in  the  degree  of  saturation :  there  is  light  ^ 
induction.     We  may  say  that  attention  aids  in  perceptioa 
color,  that  it  clarihes  the  color,  when  aot  continued  too  long.' 
Red  especially  is  brightened  by  being  watched  attentively.  At* 
tenlion  seems  to  brinff  out  the  color  when  it  is  faint.    (Be.,  S. 
and  W..  disc  25;  B.  and  S.,  disc  27;  By.,  discs  35.18).    Closdy 
connected  with  the  question  of  attention  is  thai  ofiudirect  vision,. 
Wc  saw  that  Hanuay  believes  passive  observation  to  be  an  aid^ 
in  the  [Jcrception  of  color.    Wc  can  agree  wiili  him  so  far  as  to 
say  that  this  is  true  occasionally,-  but  it  ismther  the  exception 
thau  the  rule.     W.  noted  that,  if  she  fixated  beyond  the  disc, 
sheconld  see  all  itortx  of  colors,  rather  mottled,  covering  the 
surface  of  the  disc. 

H.  and  O.  noted  that  if  they  looked  at  the  disc  as  a  whole  It 

had  the  appearance  of  being  more  generally  covered  with  color 

than  when  they  examined  each  separate  ring.     But  the  a)in< 

nimoiis  decision  throughout  the  work  was  that  short  \ 

attenUcn  aided  in  the  perception  of  the  colors. 

b.  Fatioub. 

;  "attentively"  deadens  the  color,  if  the  garx  is  con- 
long.  "Too  long  "  depends,  to  begin  with,  upon  the 
of  the  color.     If  it  is  merely  liminal,  the  color  will 

almost  immediately  (H.,  disc  j6,  ring  y,  S.  29.  ring 


Pbrs.  der  Ketihant.  1865,  161,  mjs  in  ditcuiwiira  of  this 
[  the  ling  itself  be  fixated  it  is  gray,  while  the  proximate 
e. 
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4),  or  will  change  so  that  it  cannot  be  matched  (W.  1,  ring 
2;  M.  9.  3  varied  from  III  yyg  4  to  B  v  ;  O.  reverse  of  10,  3), 
Vcr>-  often  the  effect  of  fatigue  is  to  make  different  lines  of  the 
!jame  group  appear  in  different  colors;  this  was  especially  true 
of  B.,  who  scarcely  ever  showed  general  fatigue,  but  who 
showed  it  in  this  way  more  than  the  other  observers.  This 
change  within  the  group,  besides  being  due  to  fatigue,  was  also 
brought  about  by  accidental  varifition  of  the  lines.  H.  was 
especially  sensitive  to  fatigue. 

The  HeImhL)]tz  disc,  with  its  larger  allernaiing  masses  of 
black  and  white,  was  more  fatiguing  than  the  finer  tdtcrnating 
lines  of  the  top  disc.  The  disc  was  rotated  4.3  times  in  the  i  sec. , 
at  the  same  rate  as  the  top  di^cs.  B..  W.,  and  O.  reported  on 
this  disc,  and  all  three  reports  were  praclieally  alike.  Ring  i 
was  plainly  divided  into  two  sectors;  the  white  was  clearly 
tinged  with  yellow,  and  for  W.  had  some  red.  Riiifj  2  for  B. 
scintillated  like  mother  of  pearl,  was  yellowish  with  blue  over 
it;  for  O.,  was  blue  and  yellow,  the  yellow  rather  greenish, — 
the  colors  did  not  fuse  but  came  in  "daubs;  "  for  W.,  the  ring 
flltcrnated  yellow  and  violet-blue  quite  vividly.  Ring  3  for  all 
showed  a  great  deal  of  yellow  at  the  outer  edge,  as  did  the  bor- 
der of  most  of  the  other  discs;  for  B,  there  was  more  yellow 
than  in  ring  2,  and  it  grew  yellower  with  gazing;  there  were 
flashes  of  blue-green  verj-  light  and  bright  with  dark  shadows 
at  intervals;  for  O. .  green  and  perhaps  red  were  evident,  but  it 
looked  as  if  there  might  be  all  colors  'if  he  could  only  pick 
them  out;'  for  W.,  there  were  red  and  green,  the  latter  a  blue- 
green  and  quite  bright;  there  was  also  a  great  deal  of  yellow 
at  the  edge.  W.  said  immedinlely  that  the  colors  were  fatigue 
effects,  and  noted  this  fact  first  in  the  increasing  brightness  of 
the  whole  disc,  which  disappeared  after  a  rest.  Kor  both  W. 
and  O,  all  colors  were  gone  from  rings  1  and  2  after  a  rest;  ring 
3  "  shimmered."  For  B.  the  colors  came  as  rapidly  &s  for  the 
top  discs. 

r.  PRACTICB. 

We  must  disiscnt  from  Hclmholtz'  assertion  that  practice  is  nec- 
essary for  the  perception  of  thecolors,  as  well  as  from  the  state- 
ment that  fatigue  is  necessary.'  There  were  both  laymen  and 
experienced  observers  to  whom  the  colors  were  so  brilliant  at 
first  glance  as  to  cau=e  exclamalious  of  surprise.  But  in  this 
connection  individual  differences  appear.  To  ihoae  for  whom 
the  colors  were  brilliant  at  first,  they  were  always  brilliant.  To 
those  who  had  difficulty  in  noting  color  at  all,  the  colors  were 
always  dull  (there  were  none  of  these  among  the  regular  ob- 

^Op.  ett.,  530,  Pr.  509. 
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servers).  H.  probably  showed  the  effects  of  practice  more  tbu 
liny  other.  For  her,  the  first  three  discs  were  black  on  the 
outer  riag,  with  poifi^ly  e  tinge  of  dark  greea  \  oa  the  fourth 
disc  there  was  a  tinge  of  ^nolct  at  first;  discs  5  aod  6  were 
black ;  disc  7  showed  blue ;  S  a  green-bliie.  Afterward  the 
green  became  le^s  promiueDt.  uotil  it  almo&t  disappeared.  Be. 
noted  that  the  coUirs  were  better  after  looking  awhile.  For  H. 
the  lighter  greens  of  riogs  two  and  three  wer<  very  apt  to  change 
and  hard  tu  bold.  O.  saw  the  greens  before  any  other  colors. 
and  hi**  report.-  corresponded  most  clearly  with  the  length  of 
line.  For  W.  the  reds  and  blues  were  ao  brilHaut  that  the 
greeu:s  by  ojmparisou  could  be  said  to  have  almost  do  color  aCi 
all.  The  individnal  peculiarities  continued  throoghont,  so  that! 
they  could  not  be  said  to  be  due  to  accidents  of  the  discs. 

§  3.     Rats  of  Rotation. 

As  is  noted  eUewhere,  the  effect  of  very  rapid  rotation  18 
to  produce  a  uniformly  shaded  surface.     This  effect  was  also^ 
studied  by  means  of  disc  3  which  was  divided  into  quarters. 
All  of  the  colors  became  duller,  ""  dirtier."  Ring  3  (the  outer 
one)  was  chanj^ed  most.   For  B.  it  was  a  light  green;  H.,  bladc;| 
M. .  blGck;  O..  black,  maybe  some  blue:  W, .  violet.     Aubcft' 
gives  an  exhaustive  account  of  the  efiect  ot  rotation,  working 
with  the  wdl-knowa  disc  with  two  divisions  in  ring  one,  to 
sixty-four  in  ring  six.*     When  the  cUscs  are  ''slowing  down." 
/.  /.,  when  intermittence  becomes  less  frequent,  the  colors 
change  in  brilliancy,  and  just  before  stopping,  when  the  colors 
hav«  entirely  disappeared,  the  black  lines  appear  very  intense^ 

S4.     Lenxtu  of  Line. 

This  study  was  made  with  discs  on  which  there  were  .thorter 
or  longer  lineK  thau  was  ordinarily  the  case.  The  discs  used 
for  this  study  were:  8.  13,  16.  17,  18.  19,  20,  21  and  25. 

Red.  When  the  lines  arc  lengthened  the  color  is  darkened. 
Colors  were  matched  11  times;  of  these  9  were  taken  from  plates 
IV  or  V,  in  comparison  with  choice  from  plates  II  and  III, 
sometimes  IV.  chosen  for  discs  1  and  2.  Of  30  reix^ns,  iD>, 
eluding  verbal  dci^riptions  and  matched  colors,  all  bat  one' 
modify  the  report  "  red  "  by  adding  "  there  is  much  bitie,"  or 
"  black,"  or  '"red  on  the  border  only." 

In  disc  ?5,  ring  i  (pAS.Mng  through  one  sector),  the  red  iti 
faint ;  ring  2  (pas.^ing  through  two  sectors)   is  a  deep  red.  red- 
der than  I ;  ring  4  (passing  through  three  sectors)    is  only 
faintly  shaded  with  red  for  S.     Be.  can  "suggest"  red  belter 
than  green  or  blue ;  hence  might  suspect  the  presence  of  red. 
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W.  reporttfd  "no  bine  at  a.11,"  showiug  that  led  was  not  even 
remotely  suggested  to  ber.  These  results  arc  quite  in  accord 
with  the  results  obtained  by  vao'ing  tbc  amount  of  black  on 
the  cli!4c{*/.  fS  5>.  It  is  simply  aiiolber  way  of  changing  the 
duiatiun  of  stimuli. 

Green.  Here  again  the  colors  are  darkened,  with  an  occa- 
sional increase  in  saturation.  H.,  e.  g.,  reports  II  gas  a  match 
for  ring  3  disc  8  (lines  j  %  acctors  long)  when  reversed.  Tbis 
is  the  only  color  chosen  from  a  plate  with  very  satarated  colon. 
35  times  the  colors  were  chosen  from  plates  IV  to  VII,  aod  only 
twice  from  plate  III.  The  adjectives  used  were  often  such 
words  as  "dirty,"  "nondescript."  The  changes  which  occur 
here  are  also  in  harmony  with  the  changes  brought  about  by 
changing  the  size  of  the  black  sector.  In  disc  2t,  where  the 
lines  were  preceded  and  fnllowed  by  equal  amottnts  of  white, 
the  reporis  were  VyO.  IVyygi.  Vygi,  but  it  wa.s  added  that 
this  was  just  at  first;  the  colurs  soon  became  bluish.  In  the 
reverse  of  di^  19,  where  the  lines  passed  through  the  first  half 
of  the  fourth  and  all  ol  the  third  sector,  the  colors  were  reported 
either  ss  blue  from  the  first  moment,  or  as  changing  sooner 
than  in  other  discs.  H.  reported  all  sets  of  i<(  as  varying  from 
VII  RRv  to  VI  V,  /.  e.,  as  haveng  only  a  faint  tinge  of  color. 
W.  reported  all  as  gray.  In  the  reverse  of  disc  20,  B.  reported 
ring  1  as  V  BGi,  and  ring  3  as  V  BGi  to  VvRvi.  H.  reported 
ring  t  tu:  V  GBG,  from  memory,  but  after  this  first  moment  as 
VI  Bv.  For  W.  they  were  all  gray  with  some  red.  Ring  4  of 
ao.  with  the  cluck-wise  turning,  was  reported  by  B.  a»t  green 
with  some  red,  by  H.  as  "a  very  deep  green  which  stays,"  by 
M.  as  "grtcn  and  quite  saturated, "  by  O.  as  "a  distinct  green." 
The  effect  of  the  length  of  line  npon  the  green  is  to  datjtem  ii, 
but  not  to  decrease  it  in  saturaiictt. 

Vtilow.  It  may  have  been  noted  that  the  yellows  are  almost 
never  reported  as  pure  yellow.  If  it  is  remembered  that  yellow 
where  mined  with  black  gives  a  rather  greenish  effect,  a  "dirty, 
nondescrijit "  color,  this  fact  will  not  be  counted  against  our 
theory.  The  reports  upon  green  arc  often  modified  by  the  ad- 
jective "yellow."  No  le^s  often  is  the  report  n|)oti  yellow  mod- 
ified by  the  adjective  "green;"  for  a  yellow  mixed  with  a  black 
is,  by  this  decrease  in  brightness,  given  a  greenish  tone.  Fur- 
thermore wc  arc  little  accustomed  to  seeing  this  color  mixed 
with  black.  A  dark  blue  or  a  dark  red  is  recognized  as  being 
mised  with  black,  a.ud  such  mixtures  are  matters  of  everyday 
perception  The  same  is  true.  too.  of  green ;  but  we  do  not 
often  6nd  yellow  mixed  with  black.  We  have  either  the  pure 
color  or  light  yellow,  "canary,"  "lemon,"  "  corn-color."  etc. 
The  reporis  "dirty,  faded  greeu,"  "nondescript,"  etc..  are  al- 
most always  referred  to  souc  modification  of  yellow  when  these 
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ire  matched.  A  special  study  of  tlie  yellows  was  made  with 
the  disc  with  a  movable  sector,  also  with  discs  35-38.  (The 
report  is  given  below.)  In  disc  19,  B.  reports  all  sets  as  yel- 
low, but  ver>*  dark  ;  but  H.,  M.,  O.,  and  W.  report  them  as 
gray,  not  a  dead  black  and  white,  but  a  gray  modified  by  itome 
color  which  they  are  unable  to  name.  In  disc  20,  howe\'er. 
where  there  arc  other  colors  with  which  to  contrast  these  same 
lines,  ring  i  is  reported  by  B.  as  olive-green,  by  H.  as  a  green 
which  soon  becomes  violet,  by  M.  as  dark  green,  by  Q.  and  W. 
as  gray  with  some  red.  Ring  3  ts  reported  by  B.  as  having 
lines  2  and  4  a  blue-green,  and  3  a  red-brown;  H.  and  M.  re- 
port a  green  which  soon  becomes  violet ;  O.  a  black -^ay  ;  W. 
gray  with  some  red.  When  disc  20  is  rc^'ersed.  ring  4  is  re- 
ported by  B.  as  V  B3,  by  H.  as  VIvBv.  by  M.  as  IV  BV3,  by  O. 
as  V  Bvi,  and  by  W.  as  being  reddish. 

Tills  change  into  the  blue  tinge,  which  is  always  very  faint 
and  dull,  is  also  in  correspondence  with  the  results  obtained 
with  the  discs  with  the  varied  black  sector.  In  order  to  elimi- 
nnte  the  factor  of  black,  and  to  ascertain  certainly  that  green 
appeared  on  riog  3  and  yellow  on  ring  3,  a  series  of  four  discs 
was  made  such  as  is  shown  in  the  Plate,  discs  35-38.  At  first 
glance  By.  reported  ring  2  of  disc  35  as  green,  ring  4  as  a  faded 
yellow-brown;  later  .she  said  slie  believed  it  was  a  green-brown. 
but  after  looking  again  when  rested  said  it  was  yellow-brown. 
Be.  matched  the  .second  ring  with  IV  GB6  or  GBG6,  adding 
that  the  disccolur  was  a  little  lighter;  and  matched  the  fourth 
ring  with  IIIy6,  adding  that  the  disc  was  lighter  tlian  this,  toa 
By.  called  ring  3  of  36  a  "faint,  washed  out "  greeu,  ring  4  a 
greeu  or  yellow-brown.  With  indirect  vision,  or  while  looking 
at  ring  3,  By.  could  see  green  in  ring  4.  Be.  hesitated  about 
ring  z  for  some  time,  wondering  whether  there  was  not  some 
pink.  He  was  expecting  green,  for  the  ring  was  next  to  ring 
I  which  was  a  very  rich  blood  red.  The  red  comes  in  ring  2 
only  occasionally,  and  has  in  it  no  purple.  Ring  4  he  called  a 
light  brown  (j.  e.,  yellow  in  somt  gray),  niy06,  and  said  it 
was  darker  than  ring  2. 

In  disc  37  By.  reported  ring  2  as  green,  ring  4  as  pink  at 
first  glance.  Ring  4  soon  grew  greener  and  duller ;  but  as  she 
looked  at  ring  2,  the  color  became  brown  again.  Ring  1 
matched  most  nearly  niyG6,  ring  4  matched  IIIy06.  For 
Be.  ring  3  was  green  at  first  (and  he  noted  that  it  was  g;reenegt 
just  as  he  "  Koes  to  look  "  directly),  and  after  a  rest  matched 
lllyG6  (just  as  By.  had  matched  it);  ring  4  was  a  yellow  gray- 
brown,  daikcr  than  3,  and  maybe  a  little  red.  At  first  Be. 
chora  Illy06  to  match  ring  4.  but  later  changed  to  IIIy6,  be- 
catise  the  yellow  was  more  prominent  than  anything  else.  In 
disc  38  the  green  of  ring  2  was  Ibr  By.  much  more  yellow  tbaa 
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before  and  easily  lost  its  saturation ;  it  was  matched  with 
lllyy6 ;  ring  4  was  much  darker  than  riiig  2.  was  ydlow- 
browti  with  the  two  inside  lines  "quite  a  good  green."  but 
matched  llly04.  Be.  matched  ting  2  wttb  IIIy6  as  nearest; 
lie  added  tlist  it  shoiild  he  greener,  bul  yyG6  was  too  green. 
He  took  some  time  to  match  ring  4.  It  -was  nearest  lVy4,  yet 
be  said  he  was  sure  there  was  some  green  in  it. 

These  results  show  quite  clearly  that  it  is  green  which  ap- 
pears moat  plainly  in  sector  2,  even  though  it  is  a  yellow-green. 
The  yellow  undoubtedly  appears  when  the  lines  are  in  sector 
3.  The  fact  that  bolb  Be.  and  By.  called  ring  4  of  ^S  green, 
ftad  were  surprised  when  it  matched  a  yellow,  shows  thn,t  there 
is  a  naiural  tendency  to  call  yellow  green  when  it  is  mixed 
with  btack.  This  result  is  also  in  harmony  with  the  Purltinje 
phenomenon  displayed  by  yellow  when  darkened.' 

Of  course,  these  colors  were  very  light  in  comparison  with 
the  ted  and  blue  of  rings  j  and  3,,  on  account  of  the  very  short 
lines.  The  positions  of  the  red  and  blue  were  kept  con.stant, 
80  that  we  could  be  sure  that  any  change  of  color  was  due  to 
changes  in  the  Hues  themselves. 

The  relative  values  of  the  green  and  yellow  were  studied 
with  W.  and  S.  by  help  of  disc  26  with  the  movable  sector. 
The  lines  were  thin  and  farther  apart  than  usual,  and  three  in 
each  group.  Tiiere  was  no  decided  green  or  yellow  for  W.  at 
all.  According  to  the  method  of  minimal  changes,  the  black 
sector  was  varied  from  %  to  -^^  and  vice  versa.  When  the  disc 
was  -(*g  black.  W.  noted  that  there  was  scarcely  any  red  in  i, 
and  that  the  blue  was  very  much  bluer ;  with  ^  black,  there 
was  no  more  red  in  i  than  in  2  ;  3  was  very  much  lighter 
than  any  of  the  others  and  bluish;    the  blue  was  much  bluer. 

'.4n  attempt  was  made  to  obt&lu,  by  use  of  Ibc  Hcring  mixer,  some 
sort  of  ■□  cqunlion  between  the  ^recn  of  yellow  wbcu  miscil  with 
bl&ck,  and  gicen  itacH  mixed  with  black.  The  expcrimcau  were 
tDvle  in  <lay-ligbt  ao'l  witU  ibe  HeritiK  color  papifts.  It  w«9  lirst 
detcrminci]  that  to  yellow  must  be  added  ao'^  of  black  in  order  for  tbe 
Tcllow  to  appear  f[rcemsh.  16"  of  jrellow  must  be  Added  to  the  blaek 
Mfore  it  begina  to  appear  greenish.  Black  was  then  added  to  yellow 
»nd  yellow  to  black  in  order  to  obtain  th«  miiture  which  Bcemed  to 
contain  the  greaiest  amuuut  o(  Rreen.  Tlii»  mixture  was  lound,  on 
■evcral  different  days,  to  comial  of  1^1''  of  yellow  am]  219^  vi  block. 
With  tbis  mixture  wns equated  tbe  mixture  of  abont  5°  of  white,  juo' 
of  black  aiid  55"  of  grecu.  60"  of  grctn  made  ibc  ycHow  appear  to 
be  reddish,  a  aort  of  oraii|;e  yellow;  while  witb  so"  of  k^**"  the 
yellow  made  the  Ktccn  appear  to  be  Mae.  Hence  in  tbc  former  cue 
there  was  too  much  green,  aud  in  the  latter  there  wa«  too  uiuch  yel- 
low. AeceptiuKt  then,  the  comparatively  rough  estimate  of  55'.  we 
may  iay  that  the  color  in  tbe  mixture  of  131^  of  yellow  aod  319°  of 
black  might  appear  half  green.  We  may  wiy  thnt  the  resulting  color 
It  a  yellow-gieen  or  b  greeu-yellow. 
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This  was  the  same  with  the  reverse.  With  S.,  when  three 
was  )i  black  and  ihe  disc  was  being  reversed,  there  was  red- 
yellow  on  ring  3 ;  with  -^  blacte.  ring  3  was  green- yellow.  All 
the  other  rings  were  darker,  bat  less  distinct  as  regards  color, 
This  method  did  not  prove  to  be  so  satisfactory'  as  the  one 
usually  followed. 

B!uc.  The  cfftct  of  change  of  length  upon  the  blue  can  be 
reported  only  in  a  general  way.  for  it  will  be  remembered  that 
it  was  impossible  to  match  the  blues  with  any  degree  of  accu- 
racy. Very  often  the  compaii«on  was  attempted,  and  in 
almost  every  ca<«  it  was  I  It  or  RBv  for  satiiTaiion,  but  plate 
IV  (or  VI  or  VII)  for  brightness,  as  the  case  might  be.  We 
have  all  seen  very  rich  dark  blues,  and  know  that  mixture  with 
black  docs  uot  at  all  necessarily  mean  dullness  or  deadness, 
lack  of  lustre  or  life.  It  was  noted,  however,  that  when  this 
change  in  brightne<kS  came  there  was  often  the  remark,  "  now 
maybe  I  can  match  this."  This  plainly  showed  that  a  change 
was  recognized.  When  disc  25  was  reversed,  ring  i  became  a 
slightly  green-blue,  ring  7  was  the  usual  violet-blue,  ring  4 
was  faintly  blue  (perhaps  by  suggestion  from  rings  i  and  2)  or 
black.  ForS.,  however,  the  ring  took  on  the  faint  tinge  of 
"chocolate"  so  often  seen  on  the  red  lines.  It  is  quite  in 
the  order  of  things  that  red  should  appear  here,  where  we 
ha\'e  a  small  section  of  white  between  black  sectors  and  black 
lines, — but  it  is  so  faint  as  to  be  ordinarily  overlooked,  and  is 
"suggested  away"  by  the  brilliant  blues  of  rings  i  and  2, 
The  change  with  the  blue  is  again  similar  to  the  change  with 
the  discs  carrying  the  small  sectors  of  black.  The  blue  is 
iiari,  but  still  ricA  in  saturaiicH  and  luminous. 

g  5.    Vabiation  of  Sizh  of  Sectors. 

Af^er  it  was  ^nnd  that  the  length  of  the  tine  caused  some 
change  in  color-tone,  a  series  of  discs  (36-34)  "*9  made  in 
which  the  length  of  line  was  varied  proportionately  with  the 
size  of  the  sector.  Tliis  proportionate  variation  was  brought 
alxiut  by  making  discs  on  which  the  amount  of  black  varied 
from  o  to  J-s.  There  was  also  a  di.sc  with  the  four  groups  of 
lines  drawn  tis  usual  on  the  white,  but  with  the  black  port 
made  as  a  movable  sector.  This  series  of  discs  serves  for  a 
stndy  of  the  length  of  lines,  the  effect  of  alternation  and  dura- 
tion of  stimuli,  and  also  for  a  correlation  of  brightness  of  disc 
with  the  Purkinje  phenomenon.  Disc  37  is  shown 
plate.  Ou  the  remaining  seven  discs  the  white  part  is 
into  four  equal  sectors,  on  which  arc  drawn  groupftt 
the  same  size  and  radial  distaucc 
varying  in  length. 

The  disc  which  was  '■ 
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which  were  ^  blaclc.  Change  took  place  most  rapidly  with 
increase  of  blaek.  There  was  a  significant  change  in  tliL-  way 
the  reports  were  given.  It  was  the  darkness  which  6rst 
cauffhc  the  atteiitiun.  {The  olwcrvtrs  were  all  inclined  to 
describe  any  striking  feature  before  tieginniiig  to  give  the  sys- 
tematic  report,  and  not  seldom  there  were  exclamations  of 
pleasure  or  surprise.)  The  disc  which  was  ^  black  was  de- 
scribed as  looking  smitked,  or  as  if  the  colors  were  deadened  by 
being  seen  tlirougli  a  dark  veil ;  the  black  seemed  to  "  inter- 
fere "  with  the  brilliancy  of  Ihe  colors.  The  red  was  darkened 
for  all  observers  by  the  presence  of  black ;  the  lincR  which 
were  usually  green  took  ou  a  rather  pinkish  shade,  and  were 
described  by  Be.  as  IlyyOs  (a  very  light  orange),  by  S.  as 
VyyOs.  and  by  W.  as  a  yellowish-pink,  a  sort  of  pale  salmon. 

The  most  striking  change  was  with  thedisc  which  was  ^  black. 
The  first  unstudied  impression  was  a  dtdl,  unsaturated  red,  or 
faded  pink.  And  the  fact  that  the  second  ring  had  become  Ihe 
bri^hest  red  and  the  most  saturated  color  ou  the  whole  disc  in- 
variably caased  .surprise.  It  was  reported  as  V  RV4,  V  O5.  most 
decidedly  the  reddest.  un.saturatcd  but  unmistakably  red,  a  fa- 
ded but  uniform  red.  The  third  ring  was  described  by  three 
observers  a.s  green  (including  VV.,  who  seldom  saw  any  tinge 
of  green),  but  by  one  was  reported  as  pinkish,  of  the  same 
general  tone  as  the  first  and  second  rings  but  more  faded. 

The  disc  which  was  }i  black  became  upon  rotation  a  dull, 
h-izy  red  over  its  entire  surface.  Rings  t,  a.  and  3  were  all  of 
a  dull  red  shade,  t  least  saturated,  3  most.  Ring  4  was  at  first 
faintly  green,  of  a  very  dark  shade,  but  it  turned  to  red  if  the 
observer  looked  too  long.  Through  thw  part  of  the  series  we 
see  that  the  blue  and  yellow  lines  are  very  soon  changed  as  re- 
gards color-quality,  and  that  the  red  especially,  with  short 
duration,  tends  to  color  all  the  lines.  The  colors  are  thus  not 
dependent  merely  upon  their  posUian  (alternation  of  stimuli)  InU 
in  addition  upon  the  aeiual  duration  of  the  itimulation, 

Wheu  the  amount  of  black  was  decreased,  the  colors  teoded 
lo  be  of  a  saturation  equal  to  that  of  the  discs  %  black,  with 
the  green  perhaps  lighter.  Be.,  for  example,  reported  ring  2 
as  IVg  wheu  the  disc  was  ^  black,  and  Ilg  when  there  was  ^ 
black.  S.  also  reported  vivid  green  fur  the  latter  disc,  and  by 
matching  reported  lIIyG ;  but  for  the  former  reported  otily 
IVyyg2,  and  described  the  green  as  more  yellowish  than  wben 
there  was  only  )^  black.  W.  made  no  distinction  between  rings 
2  and  3  of  these  discs.  The  red  and  blue  were  both  saturated, 
but  the  green  and  yellow  lines  were  reported  when  there  was 
^  black  as  rather  violet-gray.  With  clockwise  turning  the 
green  was  faint  on  ring  2,  but  with  reverse  turning  both  were 
violet-gray.    With  ^  black,  rings?  and  3  were  mottled  red  and 
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very  dart  green;  witii  re\'ers8l  the  reports  for  both  rings  were 
gray,  with  red  here  and  there  and  possibly  some  green.  At 
l«ast  the  green  for  W.,  even  though  faint,  was  enhanced  by 
(larkncis. 

Ring  3  with  the  disc  fi  black  was  diflereot  for  all  observers. 
It  was  hard  to  hold,  therefore  hard  10  match  and  to  describe 
It  very  evidently  had  an  annoying,  irritating  effect  upon  the  ob- 
servers. They  frequently  asked  to  rest  and  hesitated  for  some 
time  before  reporting  this  ring  as  blue.  Occaiiioiially  it  was 
described  as  al  first  glance  a  faint  yellowish -green,  but  this 
lasted  scarcely  more  than  a  second.  The  verbal  reports  were 
blue,  bine  in  gray,  stone-blue,  etc.,  but  when  the  colurH  were 
matched  they  varied  from  IIIvi  with  Be.  to  III  BBV4  with  S. 

The  disc  which  was  only  }i  black  was  accompanied  by  an 
unmistakably  pleasant  affective  lone.  The  colors  were  reported 
as  mixed  with  black,  ou  account  of  the  length  of  line,  but  the 
"  spols"  of  color  that  could  be  separated  from  the  black  were 
described  as  f/ry  saturn.ted  and  pretty.  (It  was  noted  that 
pretty  was  almost  always  applied  to  the  more  unmixed  colors. 
Those  that  needed  several  adjectives  to  descrilje  them,  or  that 
were  hard  to  match,  were  reported  more  often  as  unpleasant, 
ansatisfacmry  colors.)  The  blue  of  ring  3  was  reported  as 
IIIvBv2  or  V4,  as  not  a  very  unsaturated  blue  or  lavender. 

When  there  was  only  Vr  black,  the  red  became  plum  color, 
the  green  was  still  green  although  v-ery  dark,  rings  3  and  4  were 
blue.  The  oliservers  were  asked  not  to  look  at  the  disc  until 
it  was  in  full  motion  although  the  change  from  more  to  less 
black  was  easily  recognized.  It  wa.'s  especially  desired  that  they 
should  know  the  construction  of  the  disc  with  no  black  whatever, 
before  the  reports  were  given.  The  rings  were  reported  at  first 
as  blues,  or  as  black;  but  afler  attentive  observation  for  a  mo- 
ment or  two.  rinijs  i  and  4  were  reporteJ  as  blue,  rings  2  and 
3  as  green  (3  perhaps  as  both  green  and  violet).  The  green 
faded  more  quickly  than  the  violet.  There  is  no  beginning  or 
end  to  the  dihc.  The  alternation  is  the  only  feature  which  can 
differentiate  greens  from  blues.  Rings  i  and  4  may  be  either 
red  or  blue,  but  ring  4  will  be  darker  because  the  lines  are 
longer,  S,  was  the  only  observer  who  reported  a  faint  tinge 
of  red  in  4. 

Although  these  subjective  colors  depend  upon  duration  and 
alternation  of  .stimuli,  iliey  are  not  all  of  the  same  saturation 
or  brilliancy.  We  may  permit  ourselves  to  use  the  expressioa 
"mixed  with  black,"  because  there  are  changes  in  saturation 
due  to  changes  in  the  black  sector.s  which  govern  the  time  for 
regeneration  of  the  visual  substances,  and  in  the  white  sectors 
wliich  change  the  duration  of  stinuilation.  The  colors  are 
mixed  with  black  yaX  as  any  subjective  color  is  mixed  with  its 
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background.     In  the  discs  tbe  background  is  eitber  black  sec> 
tor  or  black  line. 

It  will  be  noted  in  the  above  that  there  is  a  striking  illustra- 
tion  of  tbe  Purkinje  phenomenon.  With  iwrtase  of  bltuk  the 
long-wave  end  nf  the  spectrum  is  emphasized  :  there  is  mnch 
red.  but  only  little  green.  With  ixtreait  of  while  the  shori- 
wtve  end  of  the  spectrtiro  is  emphasized,  tbe  loog-wnve  end  is 
lost.  But,  contrary  to  the  phenomenon  under  other  circum- 
stances, tbe  green  becomes  very  SHtiirated  (vivid  myrile)  al- 
Ihougb  very  dark.  Our  brighteiit  liglit  is  much  mote  moderate 
than  tbe  Ugbl  required  to  make  the  spectrum  appear  blue  and 
yellow. 

§  6.     Kppbct  op  Width  op  I.inb. — Discs  2,  4,  6,  7,  9  and  %%^^^ 

We  may  report  that,  as  a  general  rule,  tbe  width  has  little™ 
or  no  effect  upon  the  color.  If  the  line  isi-cry  tbin  it  may  seem 
"hard  to  get  bold  of,"  not  enough  mass  to  give  color  ;  but  this 
varies  with  the  observers,  some  of  whom  prefer  the  broader, 
others  the  naiTower  lines.  Slight  changes  in  width  bad  no  ap- 
preciable effect.  W.,  who  saw  "red  edges"  on  almost  every 
disc,  contiuoed  to  see  red  only  on  tbe  edges  when  the  width  of 
tbe  lines  was  increased.  H.  and  M..  uho  nlmost  never  saw 
red  on  the  edges  only,  saw  wide  lines  as  entirely  red.  B.  aw 
red  edge.s  on  the  6De  lines  of  disc  6,  not  on  tbe  wide  lines. 
Disc  33  certainly  had  lines  wide  enough  to  give  a  crucial  te&t. 
Here  B.  did  see  red  edges,  the  outer  edge  more  ralurated  ;  Be. 
saw  a  yellow  halo  just  outside  the  red  ring.  Imt  the  ring  itself 
woso  reddish-yellowish-brown;  S.  saw  ring  i  as  plum  color; 
O.  as  a  brown-gray,  lighter  at  the  edges;  W.  saw  it  with  red 
edges  as  usual.  But  for  all  tbe  second  ring  was  greenish,  tbe 
moat  saturated  ou  the  disc,  colored  aU  the  usty  tkrough.  For 
W.  there  was  some  green  in  it.  Ring  3  was  a  blue-gray  fur 
all,  for  B  and  O.  11  was  lighter  at  the  edge.s,  for  W.  biner.  Ring 
4  was  a  deep  violet  for  all,  especially  marked  at  the  inner  edge. 
These  lines  are  so  wide  that  they  migfai  very  well  show  con> 
trast  with  the  sutroundiug  white  6cld,  while  on  the  narrower 
lines  this  contrast  would  not  exist  separately  from  the  general 
ook>r-tone  of  the  whole  line.  That  red  .should  appear  at  the 
edges  is  quite  iu  harmony  with  our  statement  that  red  appears 
with  cessation  of  a  black  sector  or  with  beginning  of  excitation. 

We  choose  at  random  a  few  cases  to  Illustrate  our  statement 
that  width  has  no  especial  effect  upon  color :  discs.  2,  4.  6.  7. 
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§  7.    Efpbct  of  Position  Upon  thb  Disc. 

There  is  at  least  one  very'  striking  effect  due  to  variatioa  of 
position  of  the  rings  npon  the  disc.  The  commonest  arrange- 
ment is  that  represeated  b>*  Fig.  1  of  the  Plate,  and  this  is  the 
best  arraugemcdt.  We  stated  at  the  beginning  of  our  investiga- 
tion that  reversal  of  ihe  direction  of  rotation  of  the  disc  had  no 
eSi^ct  upon  the  general  color-tone.  It  has,  however,  an  inva- 
riable effect  upon  the  shade  or  liut  of  this  lone.  The  first 
ring  of  Fig.  I,  when  not  reversed,  gives  a  brilliant  blaod-red  ; 
bnt  when  the  direction  or  rotation  is  reversed,  the  red  becomes 
brownish  or  purple,  r.  e.,  tinged  with  blue.  The  fourth  ring, 
n-hen  not  reversed,  gives  a  briUiant,  luminous  and  rich  blue ; 
but  whcu  reversed  a  duller,  more  violet  blue.  In  other  words, 
when  there  is  reversal,  the  red  appears  in  ring  4,  where  there 
is  the  same  proportion  of  black  and  while  as  to  ring  t,  but 
where  there  is  an  increase  in  the  aetual  amount  of  white;  the 
blue  appears  in  ring  i,  where  there  is  an  actual  deereasf  in 
sdinulation .'  This  is  again  in  accord  with  the  results  obtained 
with  the  series  of  discs  made  with  greater  and  lesser  amounts 
of  black  (c/.  §  5).  For  example  ;  B.  described  ring  i  of 
disc  I  as  brilliant  blood-red,  but  upon  reversal  it  became  III- 
RRv  ;  H.  described  the  same  ring  as  a  brilliant  lavender, 
luminous  purplish -pink,  but  also  chose  III  KRv;  M.  chose 
JV  R  to  match  ibis  ring,  while  before  reversal  W.  chose  II  R. 
Disc  5  ring  4  B.  described  n»  indigo,  but  matched  it  upon  re- 
versal with  IV  B.  Disc  5  ring  4  O.  described  as  black,  hut  on 
rerersal  matched  ring  i  with  I  BBv.  Disc  6  ring  2  H.  described 
as  a  "deep,  rich  green  which  very  seldom  changes."  but  upon 
reversal  matched  ring  3  wiib  Illgygi.aud  added  "it  soon 
loses  its  green."  The  same  green  M.  described  as  '  quite .'iatis- 
&ctory,  be.-it  green  so  far,"  but  matched  it  with  IVgj-ga.  In 
another  .lection  we  have  already  found  that  length  has  an  influ- 
ence upon  color,  when  the  discs  are  turned  clockwise  aod 
reversed. 

'  DtBcs  which  ate  made  of  plain  (Mtert  of  black  and  white  n^n 
rotutiun  brcomc  11  uniform  gray  from  center  to  circa mfcrencv,  t>tit 
whrn  llic  sectors  arc  notched  or  toothml,  tfae  cnnditioiiB  are  changn) 
even  tboogb  Ibe  proportions ol  (tiebtlg)itu««fiea  are  allll  equal.  Slier- 
rington.  Jour.  o(  Pbya.,  XXI,  1897,  47.  «buw*  that  thwe  teiaiwral 
reUtionv  alan  rFfrrt  ilr|;rcc  of  flicker,  and  provci  that  the  diTcctioa  of 
rotation  cbspgca  tlic  ttiuc  of  perBlslcncc  of  flicker. 
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Contrast  with  the  colors  of  the  neighboring  ring  has  a  slight 
effect  upOQ  the  color.  Discs  13,  15,  19.  and  31,  which  have  all 
tines  arranged  so  as  to  produce  green,  were  dc^ribcd  &s 
"  moDotonous.  unsatisfactory,  unpleasant."  The  effect  was 
often  very  slight,  becaiise  the  influencing  colors  are  themselves 
often  only  weakly  saturated.  It  was  often  difficult  to  distia- 
guii^li  the  cause  of  saturation.  Take,  e.  g.,  discs  1 1  and  is  : 
ring  2  in  di5^  12.  with  ring  3  red,  was  described  as  light  olive, 
vivid  and  rich,  olive  with  gray  ;  ring  4,  with  ring  3  red.  was 
described  as  deep  olive,  satnrnted  but  not  pure  green  gray.i 
Ring  4  of  1 2  had  the  advantage  of  position  over  and  abovc^ 
the  contrast  common  to  the  two  ;  yet  ring  2  of  disc  1 1  was 
described  as  the  more  saturated,  or  at  any  rate  as  not  less 
saturated  than  ring  4  of  12.  Again  in  dLsc  17  green  appeared 
on  rings  i  and  3  with  red  on  2  and  4:  B.  reported  i  as  pale 
green,  3  deeper  than  i  ;  H.  described  i  as  almost  pure  green, 
while  3  was  not  so  deep;  M..  loo.  described  i  as  dark  an4^ 
saturated,  3  as  blue-green,  lighter  and  thinner  than  i.  H< 
some  of  tbc  individual  di^rcnces  appeared.  Ring  3  for  H. 
and  M.  was  more  apt  to  become  violet  than  was  the  case  with 
B.,  and  tbc  advantage  of  haviug  red  on  either  ^de  could  oot 
overcome  this  tendency. 

§8.     Contrast:    Hpfbct  of  Gbav  Sckbbn. 

In  order  to  study  the  effect  of  contrast  gray  screens  were 
made  ;   one  of  these  is  shown  in  Fig.  2  of  the  Plate. 

The  screen  whs  a  neutral   gray   paper  on  a  stiff  cardt 
large  enough  to  cover  the  disc.     A   small  hole  in  the  cent 
fitted  over  the  screw  of  the  spindle,  so  that  the  card  oonld 
held  back  close  to  tbc  disc. — so  close  as  to  avoid  shadow, 
not  close  enough  to  tnterieie  with  tbe  turning  of  the  disc' 
There  were  seven  screens,  each  with  a  semi-circular  opening 
wide  enough  to  expose  one  ring  of  the  disc  :    four,  of  course^, 
were  needed  for  the  four-ringed  discs,  and  three  for  the  thi 
ringed.     Besides  cutting  out  tbe  remaining  rings,   the  graj 
screen  also  cut  out  tbe  surrounding  bright  field  of  tbe  wfaote^ 
disc.     (The  experimenter  often   noticed  that  the  colors  were 
■  brilliant  when  the  lamp-light  shone  in  the  face.) 
K  general  effect  of  this  screen — excluding  contrast  boUiJ 
ring  and  with  field — was  to  JemoK  tbe  brilliancy  c^  the 
of  the  ring.     M.  studied  only  a  few  discs  in  ibis  way. 
■1  ftw  results  obtained  were  remarkably  uniform.     The 
'■lie  reverie  of  discs  9  and  1 1  arc  gives  as  illustration. 
rleed  that  rings  i  and   2  of  disc   1 1  were  different 

flqgether.  t  being  darker  and  greener. 

1  most  extensive  studies  with  the  gray  screen  n'ere  made 
)..  O  .  and  H'.  as  obserren.      In  all  cases  the  rings  were 
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reported  on  without  the  screen  (these  reports  are  not  included 
io  Table  I ) ,  sometimes  before  the  screen  was  put  up.  sometiiues 
after,  sometimes  both. 

In  genera)  the  result  is  as  noted  above.  O.'s  results  were 
most  marked  with  respect  ta  the  greens.  He  was  shown  discs 
5,  7,  8.  9.  and  to.  In  all  cases  except  disc  7  the  green  lines 
were  reported '■  gray,"  without  the  screen  '"green."  In  disc 
7  there  was  "a  little  green"  with  the  screen,  without  the 
screen  it  was  "  greener."  Rings  ou  discs  with  colored  sectors 
became  "  more  saturated." 

The  mo«t  notable  fact  in  B.'s  results  was  that  with  the 
screen  the  blurs  were  apt  to  be  very  green.  In  discs  i  and  10 
the  lines  were  black,  in  5.  7,  and  9  green-blue.  The  reds  were 
least,  and  tlie  greens  most  affected  by  the  screen. 

W.  observed  discs  1-25.  and  30-33.  The  reds  were  least 
dulled  or  changed  by  the  screen  ;  the  blues  were  less  blue  and 
bright;  the  greens  were  most  changed,  often  losing  eutirely 
their  faiut  green  cast,  and  sometimes  even  the  "red  spots 
here  and  there."  It  was  noted  that  toward  the  latter  part  of 
the  investigation  W.  reported  "no  change"  more  often  than 
during  the  first  part. 

More  detailed  investigations  were  made  with  discs  13,  15,  19 
and  21.  Since  the  riugs  are  dulled  or  deadened  by  being  all 
alike,  it  was  thought  that  the  screen  might  help  to  increa.se 
the  saturation  by  lelicving  the  monotony.  But  the  effects  of 
the  two  must  be  about  equal,  for  the  colors  are  the  same  with 
ftnd  without  the  screen.  W.  reported  that  disc  13  was  greener 
without  the  screen  ;  disc  15  showed  no  color  diflTercnce  but  a 
brightness  difference. — less  bright  with  the  screen  ;  disc  19 
showed  no  change,  all  riugs  were  blue-gray  with  spots  of  red  ; 
disc  31  showed  more  red  than  [9;  and  W.  noted  that  in  ring 
4  there  was  less  rfd  with  the  screen,  if  there  was  any  change 
at  all.  Be.,  with  disc  15.  .saw  all  lines  as  possibly  grccn-gray 
with  red  here  and  there  ;  the  screen  decreased  the  red.  Con- 
trast efiecl.  was  manifested  very  slightly  in  the  spaces,  more 
often  within  the  groups  than  between  them.  PorO.,  B.,  and 
W.  this  iofluenoe  was  very  slight,  and  (except  occasionally 
with  the  blue,  when  the  bine  seemed  to  tint  the  spaces)  they 
did  not  speak  of  it  unless  they  were  asked.  For  H.  there  wa« 
more  color,  but  for  M.  there  was  most :    she  of  her  own  accord 
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reported  the  cnlors  of  the  spaces  just  as  systematical)  >'  as 
the  lines  themselves.  The  yellow  of  the  white  sector  was  apt 
to  give  its  tiut  to  the  whole  disc,  especially  at  the  outer  edges, 
The  reds  had  faintly  green  (bltie-green,  or  ycllo«-grccn)  m 
the  spaces,  the  Rrcens  had  reddish  or  lavender  spaces,  the 
blues  seemed  almost  always  to  give  their  owii  color  to  the 
spaces.  The  blue  was  the  strongest  geaerally,  but  all  of  the 
tiots  were  very  nearly  liminal. 

§  9.      DaV-1,IGMT  and   DnCRRASIt  OF   LAMP-I4OHT. 

The  experiments  made  in  diffuse  day-ligbt  can  scarcely  ^ 
compated  with  those  made  in  artificial  light,  but  they  may 
9en.*e  to  show  the  effect  of  increased  light.  All  colors  except 
Ihc  blue  were  faint.  The  reds  were  reported  as  brown,  or 
blue-red  ;  the  greens  as  gray-greens,  often  there  was  ool  a  trace 
of  green;  yellows  were  never  reported  by  this  name,  but  either 
as  light  gray-green  or  (more  often)  as  light  slate  blue  or  lav- 
ender; the  blues  were  rich,  luminous,  violet-blues, — richer 
timii  simple  dark  blue  would  be.  The  artificial  light  was  not 
decreased  by  exact  measurement,  but  changes  were  roughly 
estimated.  The  effects  were  studied  with  disc  1.  When  the 
light  is  turned  only  a  Itltle  lower  than  that  ordinarily  uxd. 
ring  I  becomes  very  dark  red,  2  a  pinkish-yellow,  3  a  blncfc 
with  maybe  a  tinge  of  red.  Further  decrease  makes  ring  2 
the  reddes.t.  Again  decreased,  riug  i  becomes  dark  green.  2 
a  blue-green  which  tarns  to  pink,  3  a  very  black-green  ;  de- 
creased still  further,  i  is  a  very  rich  deep  green,  2  a  smoked 
pink.  3  red  at  first  glancv  turning  atmosl  immediately  to  green. 
When  the  light  ia  almost  out,  ibe  color  of  ring  1  can  scarcely 
be  distinguished  from  that  of  ring  2,  but  after  a  few  secoiidJs 
7  becomes  a  lighter  pink,  3  is  darkest  of  all  and  is  greenish. 
Wheu  the  light  is  tunied  constantly  and  gradually,  the  ob- 
server watching  all  the  time,  the  first  change  is  to  a  yellowish 
effect,  then  to  a  pinkish  all  over  the  disc.  At  this  same 
moment  the  red  (ring  i)  changes  almost  instantly  to  green: 
the  green  a  little  later  becomes  yellower,  then  red,  and  at  the 
same  lime  the  blue  (ring  3)  becomes  a  red  purple.  With 
fun  bagAui»M>.  the  green  of  riug  1  becomes  a  very  deep  red. 
;>■  "      '  II  (but  when  the  observer  comes  ver>'  close 

;  1  In  be  a  black-red).     The  whole  disc,  just 

lilt,  has  a  very  dark,  faintly  reddish 

cast  roughly  in  accord  with  the  Pnr- 
i',h  day-light  the  lines  become  bluer, 
._\'  become  reiider  or  greener.    These 
._^^nl  with  those  given  in  §  5. 
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tg  la  COLOSBD  Daceground. 
having  asc«rtain(Kl  Ihai  the  color  of  llie  lines  is  con- 
by  the  alternnlion  and  duration  of  black  and  white 
O..U.U...  a  series  of  discs  nvas  prepared  on  which  the  lines  re- 
tained positions  similar  to  those  in  the  preceding  series,  but  in 
which  fl  portion  or  all  of  the  while  semicircle  was  replaced  by  a 
background  of  one  or  more  colors.     Almost  Trom  the  outset 

I  there  was  evidence  of  a  strong  effect  of  simultaneous  contrast. 
This  cuatinucd  so  constantly  and  so  similarly  with  the  differ- 
ent observers  that  the  Heluilioltziaii  explnnalion  was  out  of  the 
qaestion.  Since  a  consciousness  of  the  backgrounds  is  inessen- 
tial for  simuUaneous  contrast,  we  catinot  hold  that  it  is  an  in- 
stance of  Urikeilstausthung.  We  must  hold  with  Hering'  (as 
well  as  with  Fechuer*)  that  simultaneous  contrast  depends  not 

I  only  upon  the  stimulation  of  a  certain  part  of  the  retina,  but 
also  upon  the  stimulation  of  the  surrounding  portions  of  the 
retina.  SherTJugton,  at  a  much  later  date,  emphasizes  this 
same  fact,  and  adds  that  this  reciprocity  is  subcansewus  in  origin 
yet  affects  consciousness.*  The  feet  that  the  color  of  the  lines 
depends  upon  co-cxcilation  is  more  evident  here  than  with  the 
black  and  white  discs.  It  was  also  noted  in  §  it,  that  the 
gray  screen  had  a  greater  effect  upon  discs  with  colored  back- 
grounds than  with  the  plain  ones. 

The  discs  upon  which  appear  only  a  single  backgrotind  color 
(sets  t  to  V  inclusive,  and  set  XIII)  arc  more  in:itructive  for 
the  investigation  of  contrast  effect  than  the  remaining  sets,  bc- 
caase  ihcy  avoid  complications.  For  the  sake  of  convenience, 
we  shall  continue  to  speak  of  the  lines  as  red  or  green  or  bine 
in  order  to  designate  their  pnsitioTis,  although  as  a  matter  of 
fact  these  colors  under  certain  conditions  arc  entirely  lacking. 
For  the  sake  of  uuifoimily.  the  colors  will  be  studied  tu  the 
order  of  red,  green,  blue  and  yellow,  as  regards  both  sectors 
and  lines. 

A.  When  red  lines  appeared  upon  a  red  background  the 
qoality  was  entirely  changed.  If  wc  remember  that  the  com- 
plement of  red  is  a  bluish-green,  and  if  we  take  into  account 
the  fact  that  for  some  of  our  observers  green  is  ver>'  rarely 
present,  we  niiiy  say  that  when  red  appears  upon  red  the  tines 
oeeome  tomplementary  io  the  surrounding  back^rifund.  When 
the  white  background  wa*  entirely  replaced  by  ted,  in  which 
case  the  fused  background  became  very  dark  red,  the  comple- 
mentary green  was  also  very  dark,  rich  and  well  saturated.   On 

'HeiioK:  I^brc  Tom   Uchtilntie.  Pt.  II,  1878.  |  11.    Also  In  Sits- 
ncRtb.  d.  kaib.  AkBd.  il.  Wisi.  Wlen,  1873  bdiI  later. 

*  F«<ha*r,  G.  T.  ;  Pokk,  Aod.,  /<«■.  cit. 

*  Sbcrrington,  C.  S. :  afi.  at.,  J8. 
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tlie  other  haad.  if,  e.  g.,  only  one  sector  was  replaced  by  the 
red.  so  that  upon  rotation  the  Iinck^ound  was  a  light  red,  the 
lines  becsmc  correspondingly  light,  and  took  on  a  light  grccn- 
blne  or  blue-green  that  is  difficult  to  classify.  The  obsen.-ers 
were  incHncd  to  call  it  green-blue,  but  often  remarked  that  thejr 
were  not  sure  which  color  predominated.  When  the  colors 
were  matched  they  chose  blues,  ver>'  light,  as,  *.  g.,  Ibs-  M. 
chose  llbbgz,  but  named  it  'baby  blae'  ci'en  a^er  she  knew 
that  green  was  present. 

If,  then,  wc  leave  these  ^-ariations  oat  of  accoant.  the  red 
lines  on  the  red  background  became  the  complement  36  timea 
out  of  39.  O.,  in  disc  1 1,  said  the  lines  were  slightly  red,  and 
\V.  reported  gray  once  and  black  ouce.  When  red  lines  ap- 
peared upon  a  white  sector,  with  red  upon  another,  the  result 
is  practically  as  it  is  when  there  is  no  colored  sector.  Red  was 
reported  28  times  out  of  39,  green  reported  once  (O-).  \Mien 
red  lines  appeared  upon  a  green  haclcground.  red  was  chosen  31 
times  out  0/31.  To  be  sure,  the  shades  of  red  varied  &om  a 
good  red  to  a  violet  ur  dull  ru^ty  browu,  but  the  descriptive 
word  was  always  red.  When  red  appeared  upon  white  with 
blue  in  another  sector,  red  was  chosen  37  times,  green  twice, 
blue-green  once,  ycUow  once,  and  black  once.  The  color  was 
never  pure,  and  there  was  almost  invariably  an  aopleasatft 
affective  tone.  Such  adjectives  as  rusty,  chocolate,  brown,  duU. 
onsaturated  weie  tised  to  modify  the  report  'red.'  On  the 
other  hand  when  the  red  lines  appeared  upon  nhiie.  with  yel- 
low in  the  background,  red  was  reported  22  times,  yellow  once 
(B.).  and  this  was  a  deeper,  richer  yellow  than  the  ground.  In 
ever>'  case  the  affective  tone  was  pkasant.  The  colors  were 
dainty,  light  yet  pure,  luminous,  rich  and  brilliant. 

B.  When  green  lines  appeared  upon  a  green  hackgixiand, 
we  found  no  such  precise  uniformity  as  with  the  red  lines.  Still. 
they  may  be  said  to  follc.w  the  same  law.  UTien  green  lines 
appeared  upon  the  green  background,  the  complementary  was 
chosen  only  17  times  out  of  30:  9  times  gretu  was  cboeen.  twice 
the  tines  changed  almtut  immediately  from  green  to  red,  and  } 
times  red  and  green  were  combioed, — not  fused,  but  appearing 
in  different  pbces  upon  the  satne  line.  Of  the  9  times  when 
green  was  reported.  5  concerned  lines  on  disc  12,  where  the  eo- 
jUc  semicircle  ia  green.  In  one  other  case  green  foUovred  the 
In  3  cases  there  were  two   sectors  of  green,  but  while 

_  the  sector  upon  which  th^  Vis**  appeared. 

From  this  we  may  draw  the  c<iac::<vu»«n  ^**-  *^*  P^^^n.  "bidi 
!  found  with  the  black  and  wl*.^,jt  &=«  ^  ^e  very  we^.  u 
Jt  able  to  assert  itself  over  and    -  ^^rre  vie  enect  ol  tbe  \»dt- 

vund  color.  _„  i„rf,^v.\„ 

U  should  be  tMted  tHat  ihc  gr>»_^^'«^  *nsta\>\e. 
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was  very  apt  to  become  laveuder,  or  even  decidedly  red.  When 
green  lines  appeared  upon  red  they  reraamed  green.  These 
rings  were  often  compared  with  the  red  lines  ou  the  red  (which 
we  saw  became  green  or  blue),  and  the  green  Hues  were  found 
to  be  lest  saluralwJ  llian  the  red.  The  green  was  the  same  light 
blue-Rreen.  For  O.  and  W.  the  lines  were  occasionally  orange 
or  red  in  gray.  The  green  lines  upon  blue  were  reported  22 
tiroes  na  a  bronze  or  a  yellow-greeu  shading  toward  orange  or 
pink.  But  it  was  always  an  unsaturated  color,  matched  either 
with  plates  IV  or  V,  or  with  rows  5  or  6  of  the  chart.  Green 
npon  yellow  was  reported  26  times  as  very  light  bine-green  or 
grecTi-blne,  4  times  as  gray  with  flashes  of  green.  When  green 
appeared  upon  white,  with  red  io  the  background,  red  was  re- 
ported 29  times ;  with  green  in  the  background,  green  was  re- 
ported 1 8  times,  violet  only  twice;  with  blue  in  the  background, 
8  reported  green  (including  gobelin  blue).  5  said  blue.  4  red, 
fliid  t  black, — the  colors  were  usually  dark  ;  with  yellow  in  the 
background,  green  shading  to  yellow  was  reported  39  times, 
twice  a  combination  of  red  and  green,  the  colors  being  usually 
light  and  unsaturated. 

C.  When  blue  lines  appeared  upon  blue,  we  found  again  a 
law  similar  to  that  governing  red.  The  reports  uariwl  from 
reddish-brown  to  VI  OrO,  a  very  dull  orange,  and  were  given 
thus  39  times ;  twice  there  was  describe<I  a  royal  purple  sur- 
passing any  color  on  the  chart  in  snturation  and  luminosity. 
Usually  the  colors  were  ver>-  bard  to  match  on  account  of  their 
low  degree  of  saturation,  and  were  accompanied  by  an  unpleas- 
ant alFective  tone.  When  blue  lines  appeared  upon  a  red  back- 
ground they  became  a  very  rich,  luminous  blue-green.  The 
reports  lb  i.  I  b  5.  Ilhbg  3  show  that  they  were  very  light 
and  that  there  was  a  tendency  toward  green-blue.  When  blue 
lines  appeared  upon  a  green  background  they  became  a  dull 
reddish -viol  el  (Vllrrv)  tending  toward  a  dull  orange.  The 
complement  of  the  background  color  added  its  effect  to  the 
lines  with  both  greeu  and  red.  When  blue  lines  appeared 
upon  a  yellow  backgrouud,  the  color  of  the  lines  and  the  con- 
trast effect  reinforced  each  other  and  a  rich,  navy  or  indigo 
blue  resulted. 

When  blue  lines  appeared  upon  white,  with  red  in  the  back- 
ground, they  became  a  deep  rich  red-violet,  rv.  or  IV  r;  with 
green  in  the  background,  they  became  brighter,  IV  bv.  I  bv, 
or  IV  to  VII  bg;  with  blue  in  the  background,  the  color  of 
the  lines  was  enhanced,  and  became  a  rich  wine,  or  purple,  or 
violet ;  with  yellow  in  the  background,  the  blues  became 
greenish  III  bbg.  Ill  bg  5  or  6,  lit  b,  usually  colors  of  a 
rather  hiRli  degree  of  s^iluration. 

D.  Yellow  lines  upon  yellow  follow  tendencies  similar  to 
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those  of  green  upon  green.     Blue  was  reported  s  times,  blue-i 
gre«n  twice,  combinations  of  green  and  red  twice,  ycUow-grayJ 
to  ycUow-green   14  times  and  gray  twice.     Yellow  lines  ti[ 
red  became  hluc  or  blue  grecu.  very  light  and  bright ;  npaaf 
green,  a  pale,  diriy  green  when  a  while  sector  followed,  but 
when  a  greeu  followed  the  lines  became  orange  or  even  purple; 
upon  blue  the  lines  were  yellow,  varj'ing  from  a  good  yellow 
to  a  pink  orange.     When  yellow  lines  appeared  upon  while, 
with  red  in  the  background,  the  lines  became  rcddisb,   but 
more  yellow  if  A  while  sector  immediately  followed  the  lines; 
with  green  in  the  background,  the  Hoes  too  became  greener  than 
usual,  so  that  even  \V.  saw  quite  clearly  a  tinge  of  bded  green; ■ 
with  blue  in  the  background   the  lines  became  a  deep  indigo' 
blue  when  blue  followed  immediately,  but   they   became  more 
reddi:9h  (rv)  if  white  followed  immediately  ;  with  yellow  in  the 
background    the    Httes    were    a    dull    yellow,  a  sage  green, 
occasionally  tending  to  change  to  a  reddish  or  bluish  cast. 

E.  Where  there  are  s  colors  in  the  background,  the  lines  are 
brightened  or  dulled  according  to  the  relation  existing  between 
line  and  color  \i.g..  in  discs  VI  1-3  the  red  lines  on  red  (2  red, 
[  gretii  Sector)  were  such  a  dark  red  that  there  was  scarcely 
any  color  for  B.  and  U.;  M.  could  ace  both  red  aud  greea' 
occtsionally.  which  gave  a  gray  efTect :  W.  matched  the  lines 
with  11  bg.  In  VI  3  the  red  rings  were  still  on  red  (j  red,  i 
blue  sector)  but  took  ou  a  ver)-  unsaturated  blue-gray  color  for 
all, — only  for  au  iustaul  was  it  green  for  B.  But  in  VI  j  the 
red  ring  became  a  dark  aud  unsaturated  green  (s  red,  a  yellow 
sectors)  ior  B..  for  H.  a  greenish-blue,  for  M.  a  light  blue- 
green  with  occasionally  the  red  aud  the  yellow  of  the  beck- 
ground  coming  over  it,  for  W.  a  bright  blue  matching  I  b  1. 

But  when  VI  i  was  reversed,  this  ibiew  the  red  over  to 
ring  3  which  was  on  green.  This  means  thai  the  red  Hues 
will  be  bright  by  contrast,  and  evidently  ibis  red  is  not  dulled 
when  the  red  .sectors  follow.  B.  reported  II  r,  H.  V  r,  and 
M.  IV  r  with  more  red. 

Ring  2  of  this  same  series  of  discs  showed  also  that,  if  the 
ring  color  was  brought  out  by  a  complement,  and  was  then 
followed  by  its  ovm  color,  it  was  enhanced.  VI  i  ring  Zi 
green  00  red.  with  regular  turning  was  followed  by  red.  The 
report  said  that  it  was  a  beautiful,  dainty  green,  apt  to  be 
bluish,  a  little  lighter  than  grass-greeu,  and  W.  matched  it. 
with  III  bg  2.  But  npon  reversal  both  B.  and  M.  chose  IV ' 
gyg  to  match  it,  and  H.  IV  yg.  (This  u  quite  dark,  yellowish 
aud  unsaturated,) 

Similar  facts  with  other  colors  appear  on  other  discs.  XI  3 
ring  4,  ytUow  lines  on  yellow  with  Utu  foUowiug,  was  for  B. 
on  lines  2  and  4  blue,  and  ou  Hues  t  and  3  brown,  for  H.  gteen,  | 
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for  M.  faintly  yellow  green,  for  W.  vbv.  Reverse  of  disc  VIII 
3  ring  2,  yellow  lines  on  blue  with  blue  following,  for  B.  was 
I"  yyg  4.  for  H.  IV  O  4,  for  M.  II  OyO. 

VIII  3  ring  2,  green  lines  on  blot,  yellow  following,  was  for 
B.  green,  H.  greeu.  M.  y-green,  W.  blue  and  red, 

XI  3  ring  2,  green  lines  on  yellow,  yellow  following,  was  for 
B.  navy  blue,  H.  red-viotct,  M.  black-red,  W.  dark  red.  III  v. 

VI  3  ring  2,  greeu  Hiies  on  rid.  yellow  following,  was  for  B. 
light  green  with  some  red,  H.  blue-gray,  M.  pale  grccu-yellow, 
W.  au  Tinsaturated  blue. 

On  all  of  these  gr»ien  has  not  the  proper  drcumstances  to 
bring  out  its  color  well,  Cotitra.'it  the  above  with  the  reports 
given  for  X  \  ring  3.  green  lines  on  nd,  green  following ;  for 
B.  green,  lighter  than  grass-green,  matched  I  gbgi ;  for  H. 
slightly  green-blue,  matched  II  gbg  i  (and  sometimesr  gyg); 
for  M.  saturated  greeu,  matched  IV  g  ;  for  W.  I  gbg  2.  These 
colors  were  reported  and  matched  on  different  days.  The  very 
striking  similarity  between  reports  cannot  but  be  noted. 

Analogous  deitcriptions  cotiid  be  reported  at  tedious  length, 
but  these  are  sufficient  to  prove  the  point  with  which  this  part 
of  our  discussion  began.  The  lines  are  brightened  or  dulled 
according  to  the  relations  existing  between  the  color  of  the 
lines  and  the  colors  of  the  backgroiind.  This  series  lo  illus- 
trate again  the  fact  of  contrast,  which  appeared  in  the  preced- 
ing discussion.  It  shows,  as  did  the  preceding  part,  bow  very 
rapidly  the  different  excitations  produce  iheir  effect*,  and  how 
infallibly  certain  iiectors  (which  denote  certain  durations  of 
Ktirnulation)  take  on  their  own  proper  colors. 

Qwx  general  conclusion  from  these  detailed  reports  will  then 
be  as  follows.  1.  When  the  lines  appear  upon  the  back- 
ground of  their  own  color- quality,  they  take  on  the  color 
complenieutar>'  to  the  background. 

3.  When  the  lines  appear  upon  a  white  background,  with  a 
color  in  the  background,  they  have  practically  the  same  color- 
quality  that  they  have  when  the  disc  is  plain  black  and  white, 
but  they  are  affected  by  a  colored  background  .according  to  the 
laws  of  color  mixture.  That  is,  when  the  color  of  the  lines  is 
complementary  to  that  of  the  background,  the  color  of  the 
lines  becomes  duller  as  a  result  of  the  mixture ;  but  when  the 
color  of  the  lines  is  related  to  that  of  the  background  as  a 
neighboring  spectral  color,  then  the  color  of  the  lines  be- 
comes ft  mixture  of  the  two, — brighter  or  duller  according  to 
the  qualities  of  the  colors  mixed. 
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V.     Thkory. 

There  are.  wlthoal  doabt,  numerous  other  ways  in  nhicb 
the  phenomena  of  Fecbner's  Colors  might  be  brought  about, 
and  there  are  many  other  ways  id  which  the  discs  might  be 
varied,  But  the  important  point  is  to  discover  the  conditions 
upon  which  the  cnlors  are  dependent :  as  a  comllary  to  this 
followed  the  iavestigatlou  of  the  couditiotis  which  served  to 
bring  out  the  colors  in  the  best  way  possible,  to  produce  the 
greatest  possible  satarattoD  and  purity  of  colors.  The  use  of 
6ne  lines  upon  a  white  back^ound  is  much  better  for  the  pro- 
duction of  clear-cut  colored  areas  than  the  use  of  large  blocks 
of  black  and  white,  and  better  than  cutting  out  sectors  from 
either  black  or  white  discs.  Both  of  these  methods  srive 
larger  masses  of  color,  but  the  extent  of  colored  surface  can 
be  determined  with  less  accuracy,  and  variations  can  be  made 
less  readily.  Further  variations,  but  also  greater  complicattoas, 
could  be  obtained  by  the  use  of  a  greater  number  of  colored 
backgrounds  and  by  the  nse  of  colored  lights. 

Our  aim  has  been  to  avoid  .such  complicatiuns  a.<  might  lead 
to  confusion  of  results,  and  thus  obscure  any  law  which  might 
appear  with  greater  simplicity  of  conditions.  It  is  under  very 
simple  conditions,  then,  that  we  have  obtained  the  preceding 
&cls. 

The  phenomena  of  the  d'\sc&  cannot  be  disputed.  Given 
conditions  of  illuminatton,  rate  and  con.str\iction  of  the  disc : 
described,  one  can  predict  iufallibly  the  general  color  tone 
which  will  result  for  the  uomial  eye.  There  can  e\'en  be  pre- 
dicted the  result  fur  the  fatigued  eye  But  this  is  only  to  stat 
the  problem,  not  to  solve  it.  A  theory  must  state  the  special' 
conditions  upon  which  the  appearance  of  a  quality  in  con- 
sdousness  is  dependent,  and  these  conditions  must  necessarily 
be  sought  in  specific  bodily  dispositions  and  functions.  Hcocc 
■we  have  turned  to  the  theory  of  vision  proposed  by  Ebbfagrj 
haus,  because  it  brings  us  nearer  to  these  bodily  di<ipostttc 
and  fuDCticns  than  any  other  thewr>'  yet  advancnl. 

The  theory  of  fatigue  must  be  alKindoned,  for  the  colors  take 
on  their  greatest  saturation  at  about  the  time  required  for  per- 
fect accommocUtion  (upon  the  disc,  not  the  lines),  and  !os€ 
their  saturatiou  as  dissimilation  continues.  We  cannot 
with  Helmholti  that  a  certain  amount  of  fatigue  is  necessary^ 
for  the  perception  of  the  colors.  The  theory  thai  the  coloi 
■re  due  to  sympatbetic  excitation  must  also  be  put  aside.  Red 
may  be  due  to  some  eictcnt  to  this  cause  ;  but  there  surely  is 
oo  reason  to  think  that  symv^^hrtSc  exciution  would  actio 
such  a  way  with  one  swt  c»\  Vivw*).  whi\e  the  one  following  next 
to  it  jEivea  the  very  ofpo»^  ai'w.    Hence  another  esplaua- 
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ftion  must  be  sought  for  the  tliree  remaining  rings  of  thedisc. 
If  a  satisfactory  account  can  be  giveu  of  tbcsc,  there  is  no  rea- 
son why  red  shoakl  not  be  explained  io  a  similar  way.  instead 
of  being  set  aside  by  itself  as  due  to  some  pecaltar  disposi- 

tiOD. 

The  theory  that  the  colors  are  complements  cnHiiing  each 
Other  must  be  giver  op  for  the  reason  that  it.  loo.  cannot  con- 
sJstenOy  be  carried  through  for  all  colors.  At  first  thought  it 
may  sevm  reasonable  to  explain  green  as  being  the  comple- 
DRDt  ol  the  red,  but  tb<:  iveokness  of  the  explanation  appears 
when  we  compare  the  brilliancy  of  the  green  vpith  the  bril- 
liancy of  the  red.  and  note  the  time  of  excitation  which  pre- 
cedes the  appearance  of  green.  Even  allowing  that  the  green- 
yellow  of  the  following  ring  may  result  from  the  same  cause, 
we  are  not  able  to  account  for  the  brilliant,  luminous  blue 
which  appears  in  the  foiirlh  ring.  The  theory  of  irradiation 
has  already  been  giveu  up.  Contrast  must  also  be  discarded 
aa  an  ultimate  cause,  although  (as  has  been  showu)  it  plays 
its  part  in  the  phenomena. 

One  naturally  looks  to  one's  (acU  as  reinforcing  or  making' 
again,st  some  existing  theory  of  visual  sensation.  Unsystem- 
atic woik.  wiih  the  discs  might  easily  lead  to  the  coiicUision 
that  the  results  would  furnish  vcriBcation  of  the  Hclmholtz 
theory;  but  further  work  would  iuevitablv  lead  one  to  abandon 
a  three-color  theory.  In  our  own  work  it  looked  for  some 
time  as  if  there  were  only  three  colors  present,  even  with  the 
foiir-riuged  discs.  But  the  fact  that  the  third  ring  (Fig.  i) 
rfianged  so  ofteu  to  a  bluc-};ray  or  slone-blue  led  us  to  Iwlieve 
that  the  excitation  caused  by  it  was  of  a  nature  diOercnt  from 
that  caused  by  the  second  ring,  or  concerned  a  different  visual 
sabstance.  The  fact  that  when  for  any  reason  ring  3  grew 
lighter  it  grew  yellower,  led  us  then  to  believe  that  it  was  the 
amount  of  black  that  was  obscuring  the  yellow:  hence  the  se- 
ries of  dtfKs  was  made  which  h»j>  already  been  discussed  in  IV 
§  3.  Wheu  this  difficulty  was  obviated,  it  wa&evtdcnt  that  the 
reaction  to  this  ring  was  yellow.  This  fact  was  further  Ixjme 
out  by  the  experiments  with  the  colored  backgrounds  (IV  §  9). 
We  then  turned  to  an  examination  of  the  four-color  theories, 
and  after  a  consideration  of  them  finally  selected  Kbbiughaus's 
modification  of  Hcring's  theory  as  that  which  furnishes  the 
most  adequate,  the  most  detailed  and  the  ma<it  concrete  expla- 
nation of  the  cxpcriincnLal  results.' 

This  theory  was  choseu  with  an  understanding  of  its  uiicer- 


>  Bbbingbna*,  II.:  Zeit.  (.  r«T.  u.  Pbyn.  «1,  Sinne»or((.,  V,  1853,  us- 
2^.  Tht*  nrticlc  f>tve»  more  detnil  than  the  acconnt  in  the  Gntad- 
Age  4tr  Psythoiegu,  1897,  169-363. 
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taiutics,  aud  of  ibe  criticisms  which  have  been  passed  upon  iO 
EbbioKbaus  himself  accepts  the  Uerins  theor>\  with  tbe  reserve 
to  which  one  is  forced  by  our  lack  of  knowledtpe  of  the  physiolog- 
ical proce»;es  of  the  retina,  but  accepts  it  because  it  is  at  least 
typical  of  the  proccAscN  which  must  be  present.  In  the  same 
spirit,  then,  in  which  Ebbingbati»  accepts  the  theory*  of  Hering, 
we  here  accept  the  theorj-  of  Ebbingbatis.  It  is  a  mode  of  rep- 
rcacnlaliou  of  the  facts  wliich  we  have  obtained.  Thus  we  set 
to  work  with  our  eyes  open,  as  it  were,  understanding  our  limi- 
tations. 

According  to  tbe  Ebbinghaus  theory,  normal  cotor-visiQn  is 
mediated  by  three  substances  that  are  sensitive  to  li^ht.  One 
of  these.  Ibe  white  substance,  is  spread  over  the  entire  retina. 
It  abstirbs  the  1ighI-ra>'S  of  almost  tbe  entire  visible  spectmni, 
and  this  absorbed  light  sen,*es  to  decompose  it.  Tbe  energy 
thus  set  free  is  in  a  form  suitable  for  the  excitation  of  nerres. 
and  thf  result  of  this  stimulallon  appears  in  oonsdoustiess  as  a 
sensation  of  brigblness. 

A  second  sntwtaucc.  which  is  found  in  the  layer  of  rods  and 
cones,  and  which  does  not  extend  over  tbe  entire  retina,  is 
identical  with  tbe  visual -purple.  It  absorbs  preferably  the  yel- 
low rays.  The  decomposition -product  formwl  by  this  absorp* 
tion  in  its  turn  forms  tbe  visual-yellow.  This  visual-yellow 
absorbs  tbe  blue  rays,  forming  a  decomposition-product  which 
gives  rise  to  the  vistinlpurple  ngstin. 

A  third  substance,  which  is  found  in  the  cones  and  which 
thus  covers  a  more  limited  area  of  the  retina  than  eitber  of  the 
other  substartces,  is  called  tbe  red-green  snbstance.  Origin- 
ally it  is  colored  green  and  absorbs  the  red  rays.  Tbe  deovm- 
positioD-product  resulting  from  this  absorption  forms  tbe  red 
substance  which  absorbs  green. 

Thus  in  both  chromatic  substances  there  b  a  circular  movt' 
ment,  a  continual  change  of  tbe  one  substance  into  Uie  ather. 
No  substance  is  ei'er  entirely  exhausted.  This  color  rhythm 
is  always  accompanied  by  tbe  excitation  of  tbe  white  sab- 
stance,  by  which  encrg>-  is  set  free. 

(Kceoir,  A.:  Siuuuesb.  d.  Akad.  A.  Wis*,  in  Berlin,  iS^,  put  [I, 
577-S9S.  PfT  mfMtiAiirit  StJkfimrpur  mnditint  Bttttmimm^/ari/asStiew. 
Ka.-ut);  «^«vs  with  Bbbin^tuo*  rcgardins  tbe  cbuice  of  Ttstnl-parplc 
toto  tli«  TJstial-ycllov  vhich  ^res  ihe  Kosation  of  olae  (  $91  ^.  Bat  he 
says  tlut  the  still  sokDOwa  vi«i]«l  tubalattcfA  whicb  mediate  tbe  »t»- 
>attoaao(  green  >nd  red  (as  well  »  the  Ttsual-yeUow )  aic  decompoved 
willi  njcte  difficoUv  than  the  Ttusal-parplc  (591).  The  nMtilU  «b- 
UiQcJ  b«m  oor  diKS  duagrw  iHth  thM  MCOBd  scatrawnt. 

Other  irapeetaat  retenc**  are:  Kccaifc.  A.:  Zeii.  i.  Psy.  d    Phys.  d. 

toMorgan«.  IV,  l89Jt-4,  Z4i;  *^n.  Knes.  J.:  ume  Zeit.,  XlX.'iSg^, 
173;  nm.  ICrio.  J.:  taine  Zeit..  tX.  tS^-fi.  Si;  tleriBS  atwl  Hesa:  Fflii^. 
Atcli.  tArt;b.  (nr  die  go.  Pbys.).  LXXI.  1S9&  105:  CDcboc.  W.:  Her- 
aaaa'a  UdJdl,  d.  fbys.,  in.  pan  III,  chaps,  i  aad  y 
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;haus  differs  from  Hering  iu  giviug  to  alt  these 
I,  wbicli  are  the  itntnediate  coDdttiuns  o(  sensatioii,  the 
name  of  dissimilation  proce^^ses.  He  gives  them  all  the  same 
name  because  he  believes  that  their  modes  of  excitation  arc  not 
esseDtinlly  different.^  Stimulation  by  one  color  excites  sll  the 
visaal-snhstaDces.  Ebbiugliaus  objects  to  naming  one  part  of 
the  rcsnlt  of  stimulation  assimilation,  and  the  other  part  dis- 
similatioD.  Hence  it  follows  that  the  excitation  curves  of 
complementary  colors  arc  not  entirely  antagonistic  but  par- 
tially coincide.  Ebbiugliaus  believes  that  this  simultaneity 
will  explain  the  action  of  complements  better  than  will 
Hering's  theory  that  the  one  color  blots  out  the  other.  These 
are  the  main  points  of  divergence  Iwtween  the  two  theories,* 
Ebbinghaus  attempts  to  bring  the  psychical  facts  into  more 
specific  relations  to  physiological  substrates,  and  to  give  the 
colors  a  more  definite  temporal  relation. 

According  to  the  Hbbinghaus  tbeor>'.  afler  the  eye  has  been 
in  a  state  uf  rest  it  is  in  a  condition  lo  have  the  sensation  of 
yellow:  ».  r,  there  is  then  a  comparatively  great  amount  of 
visual-pnrple.  dissimilation  of  which  gives  rise  the  sensation 
of  yellow.  The  decomposition-product  of  visual-purple  gives 
rise  to  the  visual-yellow,  by  excitation  of  which  there  is 
produced  the  sensation  of  blue.  Kegeneratiou  of  the  visual- 
yellow  in  turn  gives  R  greater  amount  of  vi&ual- purple,  which 
is  again  ready  to  be  decomposed.  Regeneration  does  not  take 
place  so  rapidly  as  decomposition,  and  the  rhythm  proceeds  more 
slowly  a.<i  decomposition  continues. 

Bbbinghaus  cotes  the  discovery  by  Kaehne  of  the  inertia  of 
the  visual -yellow, — that  it  often  persists  for  hours  before  becom- 
ing colorless.'  This  means  a  hcaping-np  of  the  yellow  sub- 
stance, fliid  it  in  turn  reacts  upon  the  visual-purple.  If  the 
visual-yellow  is  decomposed  slowly,  then  the  visual-purple  ii 
regenerated  slowly  becaui^e  material  is  lackiug.  It  cannot  be 
entirely  exhausted,  for  the  visual-yellow  is  being  spontane- 
ously decomposed. 

Kuehne  experimented  with  the  frog's  retina,  and  found  that 
ten  minutes  exposure  to  strong  sun-light  is  necessary  to  bleach 
the  visual-purple,  and  that  regeneration  requires  from  i  to 
2  hours.  The  rate  of  bleaching  is  much  more  rapid  in  warm- 
blooded animals, — sixty  times  more  rapid  than  in  the  frog." 

'Bhljintihnui :  oji-  ril..  1H5,  195-6. 

■Cbriatinc  I,b()<1  Fraiiklin.  at  »a  earlier  dnte  (Proc.  Internal  Con- 
nesa  Exp.  V»y-,  Iroudou.  1892).  published  the  ssuic  critlciams  of  the 
ncrinK  tWiry.  Also  in  Mind,  N.  S.  tl,  iS>9j,  473;  Science,  XXII, 
1893.  "3J- 

'Bbbiughaus:  c*  a/.,  303. 

■Kuebne,  VV.:  H«rmsiiii'a  Hd-bh.,  III.  t,  378.  987;  I,  Ha, 

*.Klao  In  Scbaefcr't  Text-book  of  Pliysiol.;  tl,  tjoo,  1045. 
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These  Tacts,  or  at  least  facts  analogous  to  them,  accord  with 
the  phenomena  of  the  discs.  The  yellow  was  apt  to  turn  blue 
after  short  periods  of  ubserx'ation.  while  the  blue  persisted 
practically  unchanged  during  long  periods. 

This  theory  of  Ebbinghaus's  corresponds  entirely  with  the 
results  obtained  from  our  discs.  Upon  rotation  it  is  ring  3 
(Fig.  O  which  gives  rise  to  the  sensatiou  of  yellow;  i.  e., 
there  is  a  relatively  s/iort  white-stimulation  which  is  suddenly 
cut  off  by  black -stimulation.  It  is  ring  4  which  gives  rise  to 
the  sensation  of  blue ;  /.  e. .  there  is  a  relatively  hngfr  white- 
stimulation  which  is  suddenly  cut  off  by  black-stimutation. 
This  must  mean,  then,  that  the  duration  of  stimulation  is  su&- 
dent  for  enough  of  the  visual-purple  to  be  dis.similated.  which 
dissimilation -product  forms  visual-yellow,  excitation  of  which 
gives  rise  to  the  sensattim  of  blue.  This  fact  may  also  give 
us  some  idea  of  the  time  required  for  generation  of  visual-yel- 
low, over  and  above  that  already  present  during  a  coiidiliou  of 
rest,  which  is  suffideut  to  give  rise  to  the  sensation  of  blue. 
This  theory  is  further  borne  out  by  the  fact  tlint  if  the  eye  is 
in  a  state  of  fatigue,  so  that  in  ring  3  the  eye  is  scarcely 
renewed  at  all  by  the  rest,  the  lines  which  should  give  rise  to 
yellow  pass  over  into  blue.  H.  was  espedally  liable  tu  such 
^ligue.  In  disc  13  (all  lines  iu  sector  3)  H.  saw  ring  1  u 
violet ;  in  6\fc  19  H.  saw  all  rings  as  rv,  and  to  W.  they  were 
blue-gray,  while  to  B.,  M. ,  and  O.  they  were  yg,  In  disc  20, 
where  the  lines  were  longer.  B..  H..  M,.  O.  and  W.  saw  all 
riujjs  as  bluish.  The  case  is  similar  with  regard  to  red  and 
green.  It  is  ring  1  (Fig.  i)  which  gives  us  tlie  sensation  of 
red:  i'.  e..  there  is  a  sudden  exdtalion  which  is  continued.  It 
is  ring  2  which  gives  us  the  sensation  of  green  ;  i.  e..  there  is 
white-excitation  which  is  suddenly  cut  off  by  black  excitation, 
there  is  then  another  while-excitation  which  is  agaiu  suddenly 
cut  off.  If  the  eye  is  fatigued,  so  that  the  passing  of  the  lines 
gives  insuSicicnt  time  for  regeneration,  the  green  becomes 
mottled  with  red.  With  W. ,  who  almost  never  saw  green,  the 
gray  almost  invariably  has  spots  of  red  "here  and  there." 
*"  the  facts  of  the  disc  correspond  with  the  Hering  theory, 
dissimilation  colors,  the  yellow  and  the  red  which 
irst,  and  the  as-^imilation  colors,  the  blue  and  the 
ch  appear  second,' 

:  postulate  some  substance,  or  a  scries  of  substances, 
-longs  a  definite  temporal  reaction  to  white  light. 
•re  are  no  substances  which  correspond  exactly  to 

Dotiil  Brriea  red.  green,  blue  obtained  with  the  tliac  i*  in 
dlb  ttic  BCfiu  oblkineil  br  Kunkel  (P|3.  Arch.,  fX,  1874, 
UfmaJf  siiiuuli  Tcdaced  to  equal  iutciititJca. 
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the  theory  of  Ebbinghaus,  the  theory  which  he  has  advanced 
may  be  said  to  be  typical  of  what  the  true  theory  must  express 
when  the  proper  physiological  substrates  are  discovered.  We 
may  even  go  a  step  further  than  Ebbinghaus  and  make  the 
postulate  that  the  dissimilation  of  red  and  green  takes  place 
before  the  dissimilation  of  yellow  and  blue.  Thus  we  have 
the  complete  temporal  .series  red,  green,  yellow,  blue. 

To  summarize :  color  sensations  which  have  definite  tem- 
poral relations  to  each  other  may  be  produced  by  the  rapid 
alternation  of  black  and  white  sectors.  The  colors  are  farther 
dependent  upon  the  duration  of  stimulation,  and  the  co-excita- 
tion of  black  and  white.  They  are  also  dependent  in  less  de- 
gree upon  length  and  width  of  lines;  upon  their  position  within 
the  sector ;  and,  as  are  all  other  subjective  states,  upon  bodily 
conditions,  practice,  fatigue,  and  attention.  These  conditions 
are  necessary  for  the  production  of  color  itself ;  but  after  it  is 
once  present  its  quality  may  be  changed  by  change  in  rotation 
of  the  disc,  change  in  amount  of  light,  and  by  addition  of  back- 
ground color.  All  the  phenomena  find  a  satisfactory  explana- 
tion in  terms  of  a  four-component  color  theory. 


ERRATA. 

P.  496  read : 

II — ^.     Red,  4.  Green,  3.  Yellow,  3.  Blue,  i  Cyellow) 

III — 7.    Red,  4.     Green,  3  (yellow)    Yellow,  a  (yellow)  Blue,  i 
P.  497  read : 

X — I.     Red,  I  (green)        Green,  3  (red)        Blue,  3  (green) 
XIII— 2.    Red,  2  Blue,  3  (red) 

P.  510,  line  4  read : 

FnrkiDJe  phenomenon  with  the  ligbt-adBpted  eye:   see  Hering, 
Arch.  f.  a.  ges.  Physiol.,  Ix,  1895,  519. 

P.  511.  First  line  of  Table,  for  VgBg  read  Vgyg. 
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MENTAL  IMAGES. 
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Iflost  of  the  trcati*tes  on  ihe  topic  of  imagery  bave 
gnmnded  on  the  isolnlion  sind  classificBtion  oT  the  mnterial,  and 
Save  possessed  all  ihe  advantages  and  disadrautagcs  of  this 
method.  The  facts  comprised  in  the  term  meotal  or  associa- 
tionai  type  are  a  contribution  of  the  verj*  greatest  importance. 
To  determine  the  special  5Ciisc  channel  in  which  a  subject's 
mental  processes  tend  to  flow  is  now  a  recognized  prere<iuisile 
to  psychological  worlc,  since  it  gives  a  constant  known  quan- 
tity, so  to  spealc.  in  Ihe  esiimatiOD  of  sll  itrsults  obtained  from 
him.  The  chief  criticism  to  which  the  method  is  liable  is  that 
its  conclusions  are  based  on  mass  results,  hence  too  general 
and  lacking  in  that  concreteness  which  the  subject  of  images 
can  justiBably  demand. 

The  present  study'  is  an  attempt  to  supplement  the  classifi- 
catory  re«nlts  by  an  examination  of  particular  images,  if  not 
in  their  functional  relations,  at  least  in  iitu.  It  was  onr  desire 
at  first  to  make  an  exact  regiiitcr  of  the  behavior  of  the  image 
as  regnrds  the  time  inter^'als  of  clearness,  indistinctness,  disap- 
pearance, etc.,  and  in  this  way  obtain  an  index  of  its  perast- 
ence  in  consciousness.  We  soon  found  it  imp-jssible,  however, 
to  make  such  a  record,  as  the  slightest  attention  given  bv  the 
subject  to  the  work  of  registration,  even  with  the  most  delicate 
instrument-';,  resulted  in  the  immediate  nud  permanent  loss  of 
the  image.  Actual  trial  proved  the  method  not  only  tmposdble 
but  also  undesirable  as  the  changes  in  the  appearance  of  the 
image  were  found  to  depend  upon  a  set  of  circumstances  quite 
as  important  as  the  changes  themselves  and  entirely  too  com- 
plex and  variable  to  reduce  to  exactitude-  So  it  was  thought 
that  the  accumulation  and  comparison  of  introspective  rcstilts. 
obtained  under  test  conditions,  would  afford  the  best  means  of 
approaching  the  image  in  its  actual  relations.  This,  of  course, 
required  subjects  who  were  exceptionally  well  trained  in 
methods  of  introspection.  As  to  type,  one  was  strongly  visual, 
another  auditor>'-motor,  and  a  third  visual-motor,  so  that  there 

'This  ii]Tc5tigntioti  waji  nndertakcn  At  theAnfg[C«tion  of  Dr.  Suiford, 
and  part  of  the  iroik  waa  carried  on  irith  liia  aniatwice. 
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was  ntflicient  diversity  to  keep  the  conclusions  from  the  error 
of  being  basud  uti  uiie-sid«d  resulls.  All  of  them  had  had  sev- 
eral years  of  tiaiiiing  iu  ptivchoiogical  work,  acd  were  used 
only  after  trial  had  dcraoustralcd  their  cxpertness  in  iutrospec- 
tion.  Incidentally,  it  is  surprising  how  many  supposedly  well 
trained  experimentalists  arc  found  deficient  in  this  requirement, 
and  the  insistence  by  Professor  Titchener  upon  the  fact  that  the 
experiment  is  only  an  arrangement  of  conditions  to  assist  the 
introspection,  may  be  considered  most  timely. 

The  method  was  to  ascertain  as  nearly  as  possible  the  exact 
behavior  of  the  image  during  a  certain  Interval  of  time,  which 
after  trial  was  fixed  at  ten  seconds. 

Visual  Images. 

Visual  images  are  by  far  the  clearest  and  most  independent, 
and  in  consequence,  have  offered  the  most  fruitful  field  for  the 
investigalioo  of  the  general  subject.  For  the  study  of  related 
problems,  like  those  of  memory  and  association,  that  material 
would  naturally  be  chosen  which  was  least  involved  with  other 
£actors,  and  which  would  show  in  the  most  direct  way  the 
result  tn  be  attained,  The  consequence  is  that  images  from 
Other  sense  departments  have  beeu  largely  ignored  in  the  liter- 
ature, and  relatively  too  much  prominence  given  to  those  of  a 
visual  nature.  Fechner's  description'  of  his  owu  visual  images 
is  given  solely  for  the  purpose  of  distinguishing  them  from 
after  images,  but  is.  notwithstanding,  the  best  account  of  their 
characteristics  yet  presented.  The  chief  distinctions,  he  tells 
us,  between  after  images,  on  the  one  hand,  aud  mcmoo"  ^txd 
fancy  images,  on  the  other,  are  that  the  former  apptrar  ouly 
with  a  feeling  of  receptivity,  in  connection  with  a  certain  sense 
impression,  and  independently  of  voluntar>'  effort  and  associa- 
tion of  ideas;  and  depart,  also,  relatively  to  the  imraediaiely  pre- 
ceding sense  impression,  and  independently  of  voluntary  effort. 
Memory  and  fancy  images  arise  with  a  feeling  of  greater  or  less 
spontaneity,  a  longer  time  afler  the  preceding  sense  impression, 
ptirtly  iuvuiuntarily  tbr<jagU  the  association  of  ideas,  partly 
voluntarily,  and  can  be  varied  and  banished  iu  the  same  way. 
He  describes  his  memory  and  fancy  images  further  as  seeming 
to  lack  corporeality,  as  washed  out  and  indefinite.  He  cannot 
obtain  clear  sharp  boundaries  and  can  produce  only  the  must 
familiar  memory  images  of  objects  that  are  daily  before  his 
eyes.  He  cannot  hold  the  memory  image  more  than  a  short 
while.  It  must  be  lenewed  if  observed  longer.  If  he  tries 
repeatedly  to  call  it  up.  the  atteptiou  or  production  activity 
becomes  blunted.     This  is  not  at  all  a  blunting  of  recall  (tuem- 
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ory  activity),  since  he  is  not  hindered  from  calling  up  anotber 
memory  imnge  jiist  as  clear,  and  when  the  attention  g'-'es  back 
to  the  Unit  iroage,  it  can  be  produced  with  unttinal  cleai 
This  holds  nl*  closely  lelated  images,  as  two  /igures  in  the 
photograph,  or  tn-o  portraits  in  the  same  room.     If  tbe»e  arc 
used  too  couliauoiisly,  the  aiteution  hluuts  for  both,  bat  can 
turn  to  a  third  and  back  again  in  the  same  nay.     In  no  case 
CSD  he  place  objecta  in  the  memory  field  in  other  relations  to 
each  oilier  than  as  corresponding  to  the  fortns  of  actual  obser- 
vation, and  his  fancy  cannot  operate  with  iis  crestions  ontside 
thcM.'  limits.     Thus  he  cannot  represent  a  man  full  lace  and  in 
profile  at  the  same  time.    Another  result  is  that  be  can  sue 
more  easily  in  arousing  memory  image?  with  open  than  withi 
dosed  ej-es.     The  field  is   more  limited   but    still  relatively! 
dearer.     To  do  this  he  must  entirely  withdraw  the  attentic 
{rom  without,  and  can  succeed  better  when  the  eyes  are  tunie4| 
toward  the  floor.     It  is  as  if  with  complete  closing  of  the  ej"**,] 
the  lightsiuff,  of  which  the  images  are  woven,  is  lacking; 
if  (he  dark  field  tji  more  distntlnng  for  its  pciccptian  ifasn 
soft  daylight.     Memory*  images,  unlike  after  images,  are 
sessed  of  perspective,  aud  can  be  made  to  appear  in  any  directioBJ 
deaired.      He  can  pass  from  one  memory  inia^e  to  auoil 
quickly,  almost  .<iJmultantou^ly,  with  a  feeling  of  continuity  ; 
can  also  pass  from  after  imaRC  to  memory  image  quickly,  but 
the  continuity  is  broken.     The  attention  must  be  abstracted.| 
£rom  tbu  after  image  in  order  to  get  the  memory  imaee.    The' 
Qoly  reference  he  makes  to  the  relation  of  images  in  the  differ- 
ent sense  departments  is  that  when  we  [xiss  from  one  to 
Other,  there  is  a  definite,  nor  to  be  described  but  easily  r« 
duccd,  feciing  of  the  changed  direction,  which  we  can  liken  to 
a  diSereutly  localized  tension,  as  from  eye  to  ear. 

Reference  hah  been  made  to  Fechner's  work  at  length  be-i 
cause  it  is  the  nearest  approach  in  the  literature  to   the  ohjcccF 
of  the  present  study.    Galton's  chapter  on  "  Mental  ImRgeiy"* 
is  chiefly  of  a  stati^itical  and  dc&criptivc  nature.     He  conadcrs 
the  question  of  visualization  from  the  point  of  view  of  its  prev- 
alence, and  finds  it  RCDcrally  deficient  with  men  of  science, 
strong  with  arti.st»,  vivid  with  children  and  primitive  peoples. 
and  varying  somewhat  with  nationality.     The  work,  while  of 
the   greatest  value    in  a  general  way.    can  hardly  lie  relied 
upon  in  its  discussion  of  particular  points,  and  shows  through*! 
out  the  deficiency  of  not  ha^nng  subjected  its  material  to  exact 
experimental  conditions. 

Among  later  works  may  be  mentioned  those  of  Lay  '  sod 
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it!e>'.*  The  former  is  almost  eulirely  a  study  of  types, 
based  upon  results  obtained  from  students,  nrtistH  and  himself. 
The  latter  is  an  iavcstigation  of  the  risiial  memon-  image  with 
rcftrcncc  to  its  qualitative  fidelity  and  the  effect  of  varying 
intervals  of  time  up<>n  it.  The  materials  considered  are  hright- 
ne&ics  and  colors,  and  the  work  is  uf  great  value  fmtn  the 
standpoint  of  both  method  and  results.  It  sn^r«  only  from 
the  excei;dtugly  limited  range  of  its  experimentation.  There 
is  included  a  most  suggestive  section  on  the  gt^iietic  functiuuof 
the  memory  image. 

We  have  used  the  terms  mental  image  and  memory  image  aa 
leferriug  to  the  same  set  nf  phenomena,  and  jwrhaps  it  is  neces- 
sary to  justify  this  procedure  by  explaining  in  what  .^nse  they 
are  interchangeable.  Memory  image  hascume  lo  mean,  spccifi- 
caUy,  one  in  whicli  is  reproduced  with  moie  or  less  complete- 
n«6S  the  origtaal  observation,  with  all  the  factors  accessary  to 
make  it  determinate.  It  is  a  procerus  in  which  recall  and 
recognition  play  an  important  part,  The  meaning  ol  menial 
image  i.s  not  very  definitely  fixcid  by  usage,  but  with  sumc  the 
term  characterizes  thai  large  group  of  images  whose  location 
in  space  and  time  has  been  lost.  The  question  is  chiefly  one 
of  familiarity.  We  do  not  call  the  image  aroused  by  the  word 
horse  a,  memory  image,  because  hnr»es  have  been  seen  under  so 
many  set»  of  circumstances  that  no  one  .stands  out  in  partictilar. 
It  is  valuable  for  some  purposes  to  pTeserv*e  this  dUlinctton, 
tmt  it  really  rests  on  a  superfidal  analysis.  The  word  horse 
is,  in  ordinary  usage,  lilllc  more  than  a  word,  and  if  any  image 
is  arou.iied,  it  is  in  most  ca.'^s  general,  shadowy,  symbolic  and 
of  only  an  instant's  duration.  If  it  is  required  that  a  definite 
image  be  produced  and  held  when  the  word  is  called,  it  will  be 
found  that  a  very  definite  associative  complex  will  come  up  in 
coiiu<:ctiou  with  il.  This  is  cither  a  particular  situation  from 
pa.st  experience  or  a  composite  of  such  situations.  If  tht  name 
of  a  certain  building  with  which  the  subject  is  familiar,  is 
called,  the  resulting  memory  image  has  reference,  noi  neces- 
sarily to  a  particulamccaKtun  of  observation,  hut  to  many  such 
occasiou^,  and  is,  really,  in  its  turn,  a  composite.  So  the 
mental  image  \»  hardly  one  in  which  particular  reference  is 
lost,  but  in  which  the  possibility  of  particular  refeivnce  is 
manifold  So  under  the  conditions  of  our  experiments,  which 
necessitated  in  tvKXy  case  the  productinn  ui  a  dt^fiiiile  image, 
it  would  serve  no  purpose  to  keep  the  distinction  rigid. 

In  the  following  tests,  with  the  exception  of  the  card  series, 
drawn  figures  were  used  instead  of  call  words.  The  purpoe>e 
in  this  was  to  keep  the  associative  complex  as  much  as  possible 
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under  control.  The  subject  wan  perrailted  to  look  at  the 
figure  for  some  time  before  the  *'  ready"  si^nsl  was  given,  at 
which  he  closed  bis  eyes.  Five  secouds  were  allowed  to  elapse 
between  the  ■"ready"  and  the  "now"  which  marked  the 
bcgioniog  of  the  tea  seconds  interval,  in  order  that  the  after 
image  and  the  memory  after  image  might  pass  away.  A  second 
"now"  was  used  to  close  the  interval,  and  the  iotrOKpection 
Wft5  taken  as  quickly  as  possible. 

( I )     Small  biatk  square  on  white  card. 

St.    CouM  not  get  It  in  Kvcial  trials.    Some  figure  wonld  for 
nroHHil  it  Kn<)  wbea  be  tried  to  drive  it  nwaj  whole  thing  would  ao. 

K.  W«a  able  to  i«e  tbe  bUck  tiqUKTC  ;  teemed  to  t>e  bollowcd  ant 
on  two  of  tbe  (ides.  Then  movctneut  of  the  uttcntioa  from  the  sqasre 
to  the  four  comers  of  tbe  card.  Gny  lities  came  in  m  disgonal*  and 
E>ve  the  whole  card  tbe  ui>i>«ariince  of  a  pyramid  trtincated  at  tfa« 
aquare.  Then  came  a  blftok  period  of  about  two  ccconda.  Image  wai 
ragnc  during  rcniaiciJcr  of  period  and  only  came  out  in  flasbca. 

(2)     ftlaek  square  in  larger  square. 

St.  Could  get  only  one  side  iu.  Others  Bccmcd  to  be  there  but  not 
dlatiuct.     Spot  quite  clear. 

K.  Linee  of  onter  Muare  came  first,  with  Itlotcbca  or  knobs  In  tlie 
eornera;  lasted  «bont  tnree  seeondi: ;  very  brisht  and  distinct ;  cent 
tgaare  entirely  absent  except  for  the  vnene  leel  of  BoiDethiuK  thef__, 
Tncn  went  to  square  in  center  and  Imagea  fiRare  as  a  whole.  Not  dla- 
torted  except  for  the  corner  spots.     Did  ttot  notice  outline  ol  card. 

(3)     Black  avd  two  surrounding  squares. 

R.  Saw  outside  s(|u»rc  first:  light  yellawlsta;  corners  promineat 
again  ;  lasted  about  a  second.  Then  started  on  next  aqoare  and  got 
the  two  together.  Middle  spot  still  left  out ;  did  not  appear  distinct 
at  any  ttnic.  Fignre  did  uot  hang  together  as  vac  image.  After  aboat 
five  seconds  whole  thin^  very  vague.  Corner  knobs  eame  on  onlv  tbe 
outside  square  ;  otherwise  form  not  dlAloried. 

(4)     Squares  wlh  diagcnats  added. 
St-    Sqoares  tnnch  more  prominrtit  than  spot ;  two  diaronals  moat 
distinct.    Time  of  dlstlnctuesa  much  greater  than  time  of  iodiaiinct* 
ness;  change  very  grailnal  ;  did  not  disappear  at  any  time. 

R.     Whole  thing  vague-     StaTte<l  on  outaidc  lines  ;  v|L^ne  notion  of 
Itnea  inside;  no  perspective.     Then  got  feeling  ol  motion   in  figure 
k  ■ad  forth.     Then  black  square  in  center  c«nie  out  very 
vague  perspective  a»  looking  into  hollow.     Lines  still 
<ine»  of  hollow  not  clear  but  olack  spot  remained  bo. 

series  seems  to  warrant  thesw  .suggestiotts  and 

matter  of  the  greatest  difficulty  to  get  sod  hold 
image  like  that  of  a  sinaU  blact  sqtiare.  Neither 
— •  •*  alone  in  icv^atcd  ttialn.      An  easy  form  d 

blackboard, 
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plexiiy  is  necessarj-  in  order  to  tiinke  an  imnge  continuous. 
This  lias  au  illustration  in  the  second  test  wlivre  :>ubjt:Ct  St 
could  get  only  one  side  of  the  surroundiug  !»quare,  hut  this 
was  suffici«ut  to  make  the  spot  quite  clear.  A  result  that  was 
entirely  unexpected  was  the  tendeno'  of  both  subjccls  in  the 
first  lest  to  supplement  the  lack  of  complexity  iu  the  figure  by 
adding  a  subjectively  created  means  of  holding  it.  With  St, 
this  consisted  of  surrounding  lines,  Rnd  with  K,  of  dinKonak 
leading  from  ihe  square  lo  the  four  corutrs  of  the  card,  and 
throwing  the  whole  into  the  pcri|«rctive  of  a  pyramid  truncated 
at  the  square.  Another  interestiug  fact  came  out  in  the  black- 
board experiment.  An  image  of  the  whole  board  would  first 
be  obtained,  and  immediately  afterward  the  image  of  the  dot 
would  Qash  out  clearly  for  an  instant.  While  this  was  hap- 
peniog,  however,  the  outline  of  the  hoard  would  di.<i&ppear 
completely.  It  would  seem  as  if  the  image  itself  conld  produce 
a  memor>'  after  image  of  position,  which  would  pemiat  for  a 
moment  after  the  di&appearancc  of  the  image.  Kxamiuation 
of  any  of  our  complex  memory  images  will  show  that  what 
seems  to  be  an  entire  picture  is  really  a  matter  of  successive 
parti,  a  residue  of  position  running  from  each  into  the  next  so 
as  to  give  the  feeling  that  tliey  are  presented  simultaneously. 

is)  The  tcndcnc>'  to  emphasize  angles,  as  seen  iii  the 
knolM  which  K  placed  at  the  corner  of  the  square,  and  diago- 
nals which  with  St  took  precedence  of  the  rest  of  the  figure, 
wilt  be  discussed  later  under  the  schematism  of  the  image. 

(4)  The  last  two  tests  are  remarkable  for  the  diversity  of 
re-Milts,  When  the  figure  was  ni^de  more  complex  by  the 
addition  of  another  square,  ucithcr  subject  could  hold  the 
image  complete  but  broke  it  into  parts.  K  says  definitely  that 
it  did  not  hang  together  aiioue  figure.  With  St.  when  the  diag- 
onals were  added,  it  became  very  dtfRcult  to  gel  the  spot.  The 
opposite  was  true  of  K  who  threw  the  whole  figure  into  pyra- 
mid pcrspcctt\'c  in  which  the  lines  were  very  vague  but  the 
spot  very  clear.  It  seems  that  here  we  have  au  indication  of 
the  limits  of  complexity  in  a  plane  figure  which  it  is  desired  to 
hold  a.s  one  image.  If  true,  the  range  from  minimum  to  max- 
imum complexity  is  a  very  narrow  one.  It  i.s,  at  any  rate,  evi- 
dent from  these  tests  that  the  clearest  and  most  persistent  im- 
ages are  those  tn  which  the  .spot  stands  in  close  relation  to  only 
ft  line  or  an  angle.  The  probable  difference  betweeu  this  and 
greater  complexity  is  that  the  latter  requires  more  time  for  the 
play  of  attention,  and  in  this  way  the  continuity  in  the  per- 
ception is  broken.  The  sense  of  perceptive  which  K  had  in 
the  last  test  seems  to  be  a  means  of  subsuming  a  complex  set- 
ting into  a  simpler  one. 
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(i)     SemitircU. 

St.  Ahle  to  get  it  easily,  bot  when  irtel  to  hold  wtthont  losing. 
broDfiht  onasortof  (juiveritiK-  nirection  and  %\jk  a>  tbown.  Clur 
kboui  two-UiJnls  of  time.     No  icndcncy  to  eye  movcmcni  noticed. 

K.  Stnricd  on  Icfl-hnQil  cud  o(  inuKC  aud  went  around  circumfer- 
ence. Pignrc  distorted  l>j  Iinlfnox  out  in  left  qniulrant.  Slight  stop 
«t  that  |>oiiit  tbeo  rcat  of  tbc  w«y  «found.  Saw  ibc  fiffure  complete 
*fter  abotit  two  Kcoodsi  then  lost;  aftcrwatd  returned  m  whole  (ar 
an  Instant.     Did  not  notice  cyv  movenivnt. 

(2)     Grdt. 

St.  Hun.'  Huctuiitioti  than  ia  acmi-circlc  between  dfsttnctaru  aadl 
iudi*tinctnes>;  much  harder  to  liold.  Not  all  p«n«  dear  at  ume  ' 
time.  Wlieu  uade  dream fcrence  ob^t  of  attention,  decided  tctl- 
dcDcy  to  move  eye*  around.  If  od  center,  no  tendency  to  eje  move- 
ment, (ml  circumference  not  clear  iu  all  parts,  Attcatioa  more* 
either  across  or  around.  Some  tendency  to  distort  by  making  rcrtical 
diameter  longer.     Flnctvationa  about  a  >ccoa4  lonR. 

K.     Noticed  center    point    first;     then   wcut    to  left   and    arosnd.  i 
Seemed  to  get  thi-  ctreamfer«iice  in  pul»e>.  Tbeo  ^oX  all  pacta  equallv 
distinct  but  lost  center,     l-ignre  dictorted  by  becoming  smaller  and 
larger.     Several  blank  spclln. 

(3)     Cirri*  vnih  crossed  diamtterx. 

St.     Upper  left  and  lower  ri|{lit  aegmenia  only  ones  that  came  onUl 
so  that  figure  took  tiotir-i;Iii-i«  form.     No  tendency  to  eye  movemeBt.  . 

K.     Cpi'cr  right  aud  lower  left  scctora  came  uni;    really  Mtw  •jiacol 
without  iiulicinK  linea.     Other  two  were  added  on  hut  looked  darkeri  j 
Then  let  rc»t  go  and  tried  to  see  circumference;  got  upper  left  aeg- 
meni.     Then  flnnlly  got  citcle  coaiplet«  with  lodistinct  coutfrnta;    loM 
idea  of  bring  cut  up  in  parta. 

(t)  Tbc  &rst  rcsnlt  or  importance  in  tins  series  is  ttut 
cnrvcd  lines  are  harder  to  hold  Ihan  straiRlii  oiics.  The  semi- 
circle could  be  held  complete,  though  oaly  for  a  shon  litne, 
which  is  utidoubtttdly  due  to  the  straight  hue  forming  the 
diameter.  The  drclc  was  much  more  subject  to  Sactaatium, 
aad  only  a  part  could  be  held  at  one  lime.  The  re-tult  obtained 
frxHn  St  in  the  circle  test  is  typical  of  the  way  in  which  cnn-cd 
lines  are  imaged.  If  attention  is  given  to  the  center  iu  order 
to  get  the  whole  figure,  the  circumference  becomes  indistinct. 
If  the  circumference  is  brouRht  out  clearly,  it  comes  in  sections 
following  the  movement  of  the  eyes  which  is  ver>'  perceptible. 
This  latter  fact  gives  a  chic  to  the  difficulty,  in  boldine  a  cir- 
cle as  compared  with  a  straight  Htx:-  The  e>'e9  seem  to  move 
easily  in  following  a  line  even  of  con»iderable  length,  and  with 
much  jip-catcr  dilHcutt)'  in  following  a  ctir\'ed  line.  If  the 
movement  is  not  exact  and  well-controlled,  the  result  is  a  dis- 
tortion of  the  figure,  as  10  all  of  K's  images  of  circles.  It 
may  be  that  this  difference  in  the  ease  of  eye  moverocnt  is 
cnrried  over  into  a  difference  of  ease  in  holding  the  image. 

(2)  In  the  final  test,  the  result  is  the  same  with  both  sub- 
jects. The  crossed  diameters  arc  so  prominent  iu  the  image  that 
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tbey  shut  out  the  ctrcumfercnce  almost  entirely  by  arresting 
the  necessary  eye  movement  The  greater  clearness  of  opposite 
rather  than  adjacent  spaces,  is  a  fact  that  comes  out  in  all  ex- 
periments involving  crossed  lines.  Both  this  and  the  joining 
of  the  ends  by  opposite  seginealJi  is  probably  due  to  the  attempt 
to  follow  out  both  hues  at  the  same  time.  This  is  certainly 
true  with  the  writer,  who  finds  in  addition,  that  the  angle  sub- 
tended by  these  segraeuts  constantly  tends  to  grow  smaller 
and  the  lines  to  run  together, 

(i)     Blank  pl&ying  cards. 

Si.  Firrt  WBB  of  indeSnite  white  background.  Cbanged  ioto  occ  of 
ipades;  not  very  dtstttict.  Card  wm  out  in  front,  against  gray  biKk- 
gronnil;  oo«itjon  oblique. 

Sr.  White  background;  wlitto  card  cut  off  from  backfrround  by 
black  lines.  Blai;]:  lines  t)ecame  indlatitict  about  th.re«  cmes.  By 
end  of  period  bad  gone  completely. 

(^2)     Ace  of  hearti. 

St.  Wbite  baclcKround  back,  of  ace  aod  some  iliHtaDce  from  It. 
Other  imaecs  tried  to  crowd  in.  Fairly  clear  ace,  a  little  larger  than 
real.     Card  some  clearer  than  blank. 

Sr.  Got  card  inobliqav  poAttiou  on  wall;  heart  in  mMdl«.  Pint, 
a  confused  red,  then  cbttneed  to  ace  of  opades,  then  come  oat  clear 
red.  The  apnilc  n-as  small  and  ordinary  tize,  not  large  and  cl&borate, 
and  poiQled  down  like  tbe  heart.     Clear  at  end  ot  period. 

(3)     ^*^g  0/  htttTts. 

Si.  Fairly  HiBtinct,  but  kept  oscillaiinK.  No  outline  to  card;  only 
heart  and  king  Tisible.    King  seemed  pretty  clear;  color  same  afl  real. 

Sr.  Confused  at  first.  Card  straight;  king  double  with  sceptre, 
nisbt  have  been  the  knave,  not  the  queen.  No  heart  visible.  Pignre 
darVcned  and  grew  confused  toward  the  end. 

(43     Straight  fi\uk  from  ace  of  hearts. 

St.  Conld  >ee  about  two  at  a  liuie  in  row:  rest  mere  outline  of 
band.     Passed  down  the  row  in  this  wav. 

Sr.  Alter  a  time  of  confusion  saw  them  spread  out  witU  ace  nt  left 
and  otbera  in  onler.  Ace  w&i  clear  and  remained  so  ull  tbrooKb, 
Picture  cards  confused  and  eoubl  not  he  disHnKuinhcd,  Nothhig 
definite  about  the  others;  shaded  off  iutodarkacssi  even  the  number 
could  nut  certain ly  be  fixed.  Still  trying  to  get  tbe  other  cardti,  »tart- 
inj;  frotu  ace  which  remained  cUuc,  when  time  ended.  Colors  ia 
picture  cards  fairly  dear. 

The  facts  shown  In  the  first  two  tests  are  the  production  of 
tbe  hlnnk  card  by  cutting  off  a  part  of  tbe  gray  background 
with  black  lines,  and  the  tendency  of  do^ly  related  images  to 
crowd  in.  This  is  one  of  the  very  few  in.stances  in  these  ei- 
perimeuts  where  an  antagonism  of  images  was  apparent,  and 
here  it  i^  along  a  natural  path  of  association.  The  third  test 
shows  that  where  a  figure  of  great  complexity  stands  in  cou- 
junctionwitb  another  of  little  complexity,  the  latter  is  liable  to 
be  entirely  neglected.    With  St ,  the  outline  of  the  card  was  lost. 
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and  vrilb  Sr.  the  Ijcart  did  not  come  in.  The  image  of  tli« 
straight  flush  affords  a  good  study  in  the  relation  of  cxient  aod 
detail.  St  coald  hold  the  outline  of  the  hand  and  pass  along 
it  seeing  two  cards  at  the  time.  Sr  could  hold  the  outline  and 
ace  clearly,  but  the  rest  remained  confused. 

(r)     Letter  A. 

8t.    Had  aomc  trouble  in  Kcttius  iL    Hard  to  hold.    Could  oot  get 
nAtnnil  sii«,  Mcmed  macb  Ure^r.     White  ipaccs  dearer  tfaati  linct^ 
BUck  waagrnrjtli.     Was  not  (Iefiti«d  clexrly  u  letter,  opeoinga ' 
too  large. 

St.  More  nearly  natural  sjze.  KlQctttation  in  cleameM  v«ry  rapid; 
catiglit  blniself  moviuv  tieiid  in  sort  of  rbythm  corresponding  to  clear* 
iteMi.  Did  not  re^ieat  Tetter  verbally.  Noticed  no  tcadency  to  ma  to 
other  imaKca  luting  /all  In  clcatnesa. 

K.  At  lint  qulti;  clear  cut  liunjfe  ai  It  ta  witb  white  center  left  oat; 
laatcd  nboDt  (wo  rsccoiidn;  broken  by  negative  after  image.  Tbca 
again  more  distinct  of  letter  with  white  fpacc  i  better  de&nca  than  be- 
fore 1  lasted  through. 

(2)     UUer  A  in  ''ATE." 

St.  Succeeded  in  grtting  A  more  prominent  than  TE.  TK  kept 
coming  in,  and  oscillated  much  in  intensity.  Attention  ran  rrom  A 
to  TE  then  back  :  seeitied  rhythmic.  Caught  self  repeating  A-T-S 
over  and  over. 

St.  Mnch  the  same  as  before.  Notkcd  in  addition  mnvemeatof 
eyca  nhcu  TB  came.  Tendency  to  repeat  letters  very  disiiact- 
Dropped  into  indititinctncsa  hut  for  no  appreciable  time. 

E.  Hrst  a  somewhat  iadisliuct  iuiaRe  of  letter  A  i  then  T  a  Ultl* 
mt>rc  distinct ;  E  rather  Taguc.  Then  bsck  to  A  and  got  a  very  clear 
image  of  il.  Artietilalory  of  T ;  ]£  remained  indistinct.  Then  tried  to 
^t  whole  word  risually;  A  distinct  and  other  not.  At  last  dropped 
into  nerr  nrlicnlaiion  of  A-T-E.  > 

(3)  Letter  A  in  '^  RELATE." 
St.  Connpicnona  thing  wns  inability  to  get  A  alone  for  any  length 
of  time.  RB  was  indistinct  for  awhile  then  was  most  distinct.  Ldid 
not  appear  at  all.  A  did  not  dUappu&r  completely  at  any  time.  Ten- 
dency  to  run  over  letters  but  not  to  speak  word.  After  other  letter* 
came  up  distinctly,  atteutiou  always  ran  back  to  A. 

K.     Very  vague  visual  of  space  that  word  takes,  letters  indistinct. 
Started    to  artienlate:    word    broken    in    this   way    into    two    ports 
RQtv-ATE.      Visual  came  again  and  followed  the  division.      Got  R 
^Hlnelljr.  other  two  vagnely;    Ksme  wheu  went  lo   last  part, 
leaa  distinct  tuau  motor. 

'  tr  tents  are  in  liome  respects  the  most  intere.sting 
ttries,  because  they  show  the  visttal  in  connection 
>r>'-tnotor  clctncots.  a  combination  rendered  an- 
nng  association. 

uglc  letter  appeared  as  a  purely  visual  image. 
icy  to  articulate,  bard  to  get  and  hold,  and  much 
tuation  and  distortion. 

second  ic-st.  St  found  the  attention  running  from 
ined  promiueut  to  TE,  and  bade  again  in  the 
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rhythm  set  by  the  articulator^-  pnK«ss.  In  the  6nal  test.  K 
broke  the  word  into  two  pans  by  articulation  and  then  \isual- 
ized  it  as  broken,  with  the  first  letter  id  each  part  more  prom- 
inent than  the  others.  We  have  here  a  clear  ca-.e  of  the  visual 
following  upon  aud  being  determined  by  tUc  arliculatorj". 

C3)  It  is  to  be  noticed  further  that  the  A  becomes  clearer 
and  can  be  held  with  less  difficulty  when  articulated  and  placed 
JD  conjunetion  with  the  other  letters.  This  Utter  process  of 
reiafoTcement  is  probably  the  same  as  was  found  in  the  square 
series,  where  a  slight  complexity  was  necessary  (u  Rive  the  at- 
tention play  and  also  hold  it  within  certain  limit.s.  The  rcjieated 
articulation  makes  a  direct  and  regular  path  back  to  the  let* 
ter. 

Extent  and  Schematism  of  the  Innbk  Visual  Field. 

The  apparatus  for  experimenting  upon  this  subject  consisted 
of  a  blac^  cardboard,  two  feet  square,  on  which  were  pasted  iu 
regular  arrangemeut  five  rows  of  five  red  spots,  each  an  inch 
and  a  half  iu  diameter.  The  subjects  were  not  placed  uuder 
time  conditions,  but  were  allowed  to  look  at  the  board  when- 
ever they  wished,  and  after  closing  the  eyes,  to  continue  as 
long  as  the  image  could  be  held  easily.  The  introspection,  as 
usual,  was  taken  iu  full  immediately.  There  is  complete  nni- 
formity  of  results  with  all  the  subjects  tested. 

(i)  When  the  efort  is  made  to  get  au  image  of  the  whole 
figure,  two  indistinct  rows  come  out,  one  on  top.  the  other  on 
the  side.  These  consist  merely  of  dark  broad  Unes  in  which 
the  individual  spots  are  not  defined.  The  rest  of  the  board  is 
confused, 

(2)  The  easiest  and  most  persistent  arrangement  of  the 
whole  board  is  ihat  of  two  squares,  an  inner  and  outer,  with 
the  center  left  out.  This  again  consists  merely  of  the  dark 
lines  which  sometimes  look  like  indefinite  beaded  lines.  Tf  the 
attempt  is  made  to  bring  out  any  particular  spot,  the  squares 
break  up  and  disappear. 

(3)  If  attention  is  given  to  the  central  spot,  isolated 
from  the  rest,  it  is  hard  to  get,  comes  out  only  in  flashes,  and 
docs  not  keep  its  position,  hut  tends  to  &tand  out  from  the 
board  or  run  over  it. 

(4)  If  the  top  row  is  taken  and  followed  across,  the  spots 
can  he  brought  out  successively  but  only  momentarily.  The 
end  ones  come  out  most  clearly  and  remain  longest,  the  inner 
ones  darken  and  are  harder  to  get.  The  row  tends  aAcr 
a  time  to  go  into  a  jumble,  but  can  be  rearranged  by  stopping 
and  catching  the  end  spots.  Order  is  kept  by  counting.  Dark 
lines  run  down  from  each  spot  to  rcprcAcnt  the  vertical  rowa. 

(5)  The  maximum  number  of  spots  that  can  be  held  dearly 
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atone  lime  is  five.  These  arrange  themsdves  in  certaiDgeoaitt- 

rical  6Kares.  as  follows  :  (a>  Four  corner  :qx)ts  of  outer 
sqofire  with  vague  center  in  the  armngement  of  diagonals,  (b) 
Center  and  middle  outside  ones  in  the  arranj^cmcnt  of  horiEon- 
tal  and  vertical  crossed  lines,  (c)  Center  and  comersof  iunei 
square,     (d)    Center  and  middle  ones  of  lautT  sqaare. 

Tno  of  the  facts  noted  ^ugge^t  a  resemblance  of  the  incer 
field  to  the  range  of  nttentinn  with  tnininium  time  of  percep- 
tion. These  arc  the  gconict:ical  arrangcnicnt  of  fire  spob, 
and  the  prominence  of  the  cuds  when  a  row  is  tiiken.  Tliere 
is,  ho-Acver.  an  importanl  difference  in  the  matter  of  extent, 
in  that  the  attennuD  duHtiK  it^t  ^ngtc  pnlse  docs  not  sekct  the 
number  perceived  from  a  larger  niimher.  Like  minimum  ex- 
ternal perception,  again,  a  basis  is  laid  in  its  one  act  for  the 
percepiiou  of  more  complex  images.  The  most  important 
factor,  probably,  in  the  constitution  of  the  inner  visual  field, 
is  the  dropping  of  certain  parts  into  ob^Kunty.  without  losing 
ibem  US  a  selling  for  the  pans  Ih:it  remain  distinct,  lotro- 
spcctiou  fails  to  disclose  tully  just  what  takes  place.  There  i» 
vagnc  "feeling  of  something  there,"  together  with  a  cer- 
itnty  uf  what  it  is,  and  of  the  ability  to  recover  it  if  wanted. 
It  is  probable  that  most  of  the  icltiug  can  reduce  itself  to  a. 
highly  abstract,  cvcu  geometrical,  schema  of  directions  and 
positions,  When  attention  was  s^vcn  to  the  red  spot  in  a 
comer  of  the  board,  it  could  be  held  firmly  as  to  positioa  by 
reason  of  the  right  angle  formed  by  the  edges,  so  that  the  , 
ai^araace  of  the  rest  of  the  card  could  be  easily  studie4^^| 
For  one  subject,  there  were  two  broad  lines  leading  off  at  rigli^^^l 
angles  from  the  spot  held,  represeuting  the  two  outside  rovrs 
of  spots,  while  all  the  remainingspota  formed  an  undifferentiated 
mass,  characterized  only  by  a  slightly  brighter  illumination. 
For  another  subject,  a  better  visualixer,  the  outside  lines  lead- 
ing to  the  spot  were  clear,  and  abo  the  tvro  sides  of  the  inner 
luart.'  parallel  lo  these,  the  broad  gray  lines  being  the  nearest 
^preach  to  distinctness. 

Binct  ^ives  an  iuterc-sting  discussion*  of  the  visual  memory 
of  ches»  plnycrs,   and    their   visualization    during    blindfold 
'-"•MCM.  One  of  the  questions  which  he  addressed  to  the  players 
d  the  extent  of  the   image:    ""  Do  you    represent  to 
the  chess  board  and  its  pieces  all  together  simulta- 
Diily  by  parts  which  appear  to  you  in  a  Ruccessive 
A  single  player.  Tarrascb,  affirms  that  he  visualizes 
ntitc,  and  that  that  total  visualization  is  necessary, 
lie  iidd;*  that  he  represents  a  small  board  in  order 
atAl  regard  may  be  able  to  pass  more  easily  trom 
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one  space  to  another,  it  is  ver>'  evident  says  Binet.  that  his 
Tisnalization  is  successive.  Another  player,  Schallop,  says, 
"  There  are  occasions  when  I  see  the  board  enlire,  but  there 
are  also  others  when  I  see  clearly  only  that  part  of  the  board 
Od  which  the  combat  is  actually  going  on."  "That  last  part 
of  the  response,"  says  Binet,  "states  the  opinion  of  the 
majority  of  the  players.  It  is  a  ntle,  one  may  say,  that  players 
represent  only  a  part  of  the  board." 

In  a  chapter  on  concrete  and  abstract  visual  memory, '  there  Is 
presented  an  examination  of  the  kind  of  image  held  in  blindfold 
play.  With  some,  he  found  visual i7.ation  almost  entirely  lack- 
ing, the  play  taking  the  form  of  a  tuatbematical  calciilalion. 
With  others  who  were  in  the  habit  of  visualizing  the  board  and 
pieces,  all  unnecessary  details  were  dropped  out  and  the  image 
made  as  abstract  as  possible.  One  did  not  even  distinguish 
the  pieces  except  by  a  sense  of  their  value.  Generally,  a 
detailed  visuali2ation  of  the  board  seemed  to  mark  the  amatexir 
and  was  never  characteristic  of  a  proficient  practiced  player. 

Motor  and  Motion  Imagbs. 

The  motor  element  in  mental  imagery  was  first  adequately 
emphasized  by  Strieker,  in  two  treatises.  In  the  former,'  he 
sets  forth  in  detail  observations  made  on  himself  relative  to 
the  various  elements  in  the  word,  and  deals  especially  with  the 
fact  of  initiated  but  suppressed  articulalioa  in  his  word  think- 
ing. In  the  second,'  he  carries  his  theory  of  motor  fuDction 
much  further  and  makes  it  the  fundamental  element  in  both 
perception  and  memory  of  every  bind  of  movement,  and  the 
basis  of  a  doctrine  of  causalitj-.  A  quotation  from  the  latter 
work  will  illusir.ite  his  point  of  view,  and  also  present  his 
contribution  to  the  motor  side  of  mental  imagery. 

"  My  recollections  of  the  movements  of  all  lifeless  objects 
are  for  the  most  part  knitted  with  feelings  in  the  eye  muscles. 
If  I  wish  to  represent  to  myself  the  Bight  of  clouds,  I  must 
connect  with  the  image  of  the  clouds,  the  feeling,  as  if  the 
eyes  would  follow  them.  If  1  try  to  suppress  this  feeling,  im- 
mediately the  idea  of  the  motion  stops,  and  the  clouds  appear 
as  if  bound  fast.  Just  as  with  the  image  of  the  clouds,  so  it 
is  with  the  memory  of  the  flight  of  birds,  of  rising  smoke,  of 
the  passing  ^'chicle."  *  So  Strieker  found  with  the  images  of 
all  moving  objects,  as  the  railroad  train,  wheels  and  other 
rotating  objects,  and  even  the  hypothetical  motions  of  mole- 
cules and  atoms.      In  other  chapters,  he  treats  the  masct« 
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feelings  which  accompany  the  perception  and  representation  oi 
movemoits  of  living  objects  aod  of  ports  of  his  own  body. 
Other  writereon  the  motor  side  of  mental  imaRcryhave  limited 
tbcmHelves  entirely,  so  far  ns  could  be  ascertained,  to  the 
orticulatory  impnlscK  in  nerd  thinking. 

The  experience- of  tlie  writer  coincides  exactly  with  that  of 
Strieker,  so  far  as  <rye  movements  are  concerned,  and  so  does 
that  of  two  of  the  subjects  examined.  A  few  tests  are  pre- 
sented in  the  following. 

(l)     Heavy  tint  in  Itmn  parallelogram  lo  be  teett  moving. 

St.  Haf)  Mttne  tronMe  in  slnitinK  it;  fori  of  ma-in  movement  not 
ctckrlv  outhccd.  Moved  rliytbniirslly  wJili  eye  movement  whicb  wu 
7Cry  disliuci.     Coutiuuoua. 

K.  Ittj;lit  ruii  wm  □onna]  nixc,  part  to  left  oi  spot  wtw  *m*lln. 
Then  spot  took  up  po«ltioti  nt  corrcipondiug  pUct  or  oitier  end,  then 
baek;  repemted  three  or  tour  litnvii.  I.incs  were  vrrj-  v«enr.  L«(t  mrt 
distorted  (nrther  by  bccomtug  tub«,  thla  did  ttot  extend  to  rest  oi  it. 
No  eye  movement  noticed. 

(  2  )     Figure  of  pendulum  ready  to  sving. 

St.  Bye  movcmcut  dcBt.  Scented  to  feci  a  distinct  acceut  on  Mail 
of  KWiDK. 

K.  Felt  «b«ii  saw  it  that  it  Mould  be  impOMible  to  avoid  having  it 
move-  First  pArt  clear  was  Ikob  and  line  which  M«med  decidedly  h<- 
bind  it:  then  filled  in  rc*t  of  [>endulum.  ]>id  not  tnovc  as  wa* 
expected  hut  aeemcd  held  there.  At  la*t  }{Ot  it  to  the  olber  aide  tmt 
onlv  by  Koin)c  lo  the  aoiipeBEion  point  and  coming  dovrn.  Mored  il 
back  to  iti  original  potitton  in  the  name  way.  Had  queer  feeling  vrbeD 
Mw  It  banging  there  and  not  going. 

(3)     CircU  with  ball  to  moze  around  ciraimference. 

St.  Felt  eye  movement  distinctly.  Image  came  Qp  readily  boc 
Rouicwhat  dititurted.  Ball  moved  around  a'rout  every  two  scttHids. 
Remained  fatrly  diatinct;  eircli;  clear  where  ball  w*a. 

K.  Imaged  clearly  about  onr-fourth  of  circumference  oa  c-acb  tide. 
Then  clear  image  of  hall  and  completed  the  rirele.  Came  ttack  lo  ball 
and  it  went  up  to  lefl  a  little:  cirt^Ie  bulged  at  that  point  and  hall 
atopi>ed;  whole  circle  fairly  diatinct.  Then  vague  spell  of  about  one 
licrond  t>efOTC  call. 

Sd.  ("Swinging  pendolam  "  called.)  Got  large  pcndalam  In  m<^ 
tion  but  uot  cltarTy  in  motion  at  all  polnla;  more  pulled  oft  lo  left. 
8ceo  aa  clearly  an  lu  actuality.  Tendency  MronK  to  Hwtng  bead  in 
time.  Half  way  throu{:h  aitcniion  nas  caught  hj  retinal  light,  so  lOAK 
pendulum  but  »lill  kept  time  to  it ;  behaved  aa  \i  knew  pendulum  was 
twinging  behind  ro»ecol<rred  curtain. 

Tile  6gures  were  drawn  so  aH  to  sliow  dearly  the  part  to  be 
seen  moving  and  also  the  course  of  the  mOTetncnt.  and  the  sub- 
ject was  instrncted  beforehand  that  the  movement  was  to  be 
Krodiiced  in  the  image.  The  results,  while  somewhat  diverse, 
ear  clearly  upon  tlie  same  point,  the  importance  of  ey<*  move* 
meuts  for  motion  images.  Wttfa  St,  the  feeling  in  ibe  eye 
tnusclcs  was  clear  and  continaotu  in  all  the  trials.  With  R, 
no  eye  movement  was  perceptible,  bnt  be  was  also  unable  co 
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gel' a  ay  mov^nieDt  in  the  images.  Anotlier  difference  between 
the  iwo  subjects  suggests  a  relation  b«lft"een  the  motor  and 
visual  coDStitueDts  of  the  image.  St  found  iu  tlie  first  te:$t 
that  while  the  movenient  was  clear  and  regular,  the  outlines  of 
the  figure  vrere  more  or  lc«s  indistinct  and  describes  it  as  a  kind 
of  mass  movement.  He  has  nothing  to  s»y  about  the  vistial 
image  iu  the  second  test,  and  in  the  third  spealcs  of  the  circle 
as  clear  only  where  the  ball  happened  to  be  in  the  course  of  its 
movement.  The  record  for  K  shows  primarily  the  clearness 
and  pmfusion  of  his  visualization,  and  again  that  ever>'  attempt 
to  produce  a  movement  resulted  iu  a  mere  distortion  of  tlic  fig- 
tire.  This  would  seem  to  indicate  that  the  inner  visual  field 
roust  be  constricted,  and  tlie  play  of  attention  over  the  parts, 
necessary  in  holding  a  figure  of  any  complexity,  be  eliminated 
in  order  to  produce  a  motion  image.  Iti  nearly  all  cases  the 
play  of  attention  is  accompanied  by  slight  eye  movements  which 
would,  of  course,  conflict  with  the  movement  necessary  to 
produce  the  motion. 
^L  Motion  images  may  also  depend  upon  the  activnty  of  other 
^PparU  of  the  body  with  which  they  have  become  closely  associa- 
ted by  habit.  When  the  writer  sits  by  his  window  rocking, 
the  vertical  stick  in  the  saah  frame  makes  a  dark  line  moviug 
back  and  forth  on  the  gray  background  of  the  wall  opposite. 

»li  the  rocking  is  stopped  and  the  attempt  made  to  image  the 
motion  with  eyes  closed,  it  is  found  to  be  impos!«ible  however 
much  eye  movement  is  used.  When  the  rocking  is  resumed, 
eyes  still  closed,  it  is  impossible  to  image  the  line  other  thau  as 
moving  rhyihtnically  with  the  movement  of  the  chair. 

It  is  admittedly  a  matter  of  the  greatest  difficulty,  in  the 
present  state  of  knowledge,  to  estimate  the  extent  to  which 
motor  fnnciiotis  influence  other  conscious  factors.  Even  the 
study  of  completed  action,  as  the  counterpart  of  the  idea,  brings 
tip  problems  of  bewildering  complexity,  and  the  consideration 
of  impubtes,  vague  tendencies  to  movement,  re-sidunl  influences 
of  past  actitms,  etc.,  falU  within  the  region  of  the  almost  en- 
tirely unknown.  As  to  the  significance  of  these  processes,  how- 
ever, there  can  be  little  doubt.  The  image,  ou  account  of  its 
exceedingly  fleeting  nature,  may  be  taken  as  an  index  suffi- 
ciently delicate  to  measure  the  influence  of  some  of  these  factors, 
when  it  can  l>c  funud  both  ia  and  out  of  connection  with  them. 
Gallon  describe-s  the  resnlts  obtained  by  the  method  of  a  certain 
teacher  of  drawing.  "He  trained  his  pupils  with  extraordi- 
nary success,  beginning  with  the  simplest  figures.  They  were 
itiade  to  study  the  models  thoroughly  before  tbey  trietl  to  draw 
them  from  memory.  One  favorite  expedient  was  to  associate 
the  sight  memory  with  the  muscular  mecuory,  by  making  his 
pupils  follow  at  a  distance  the  outlines  of  the  figures  with  a 
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peadl  lield  in  their  bands.  After  three  or  four  months  prac- 
tice, their  visual  memory  became  greatly  strengthened.  They 
had  no  difficult)'  in  summoning  ituaKt-a  at  will,  in  holding  them 
steady,  and  in  drnwing  them.  Their  copies  were  execntwl  with 
marvellous  fidelity,  asaltc^tcd  by  acotnmJsKiun  of  the  Institute, 
appointed  in  1852,  to  iutjuire  into  the  matter,  of  which  the 
emitKut  painter,  Horace  Vemct,  was  a  member."  He  alao 
dies  the  case  of  n  young  Indian  who  was  seen  "tracing  the 
outline  of  a  print  from  the  lUustraled  News  very  carefully  with 
the  point  of  bis  knife.  The  reason  he  gave  for  this  odd 
manoeuver  was  that  be  would  remember  the  better  bow  to  carve 
it  when  he  returned  home. " '  The  following  is  clearly  a  case 
of  the  same  kind, 

In  the  course  of  the  experiments  with  words  and  letters,  the 
writer  noticed  the  extreme  diSicutty  he  encountered  in  holding 
a  printed  letter  or  word  as  compared  with  those  he  had  written. 
When  the  printed  letter  was  visualized,  it  w-otild  come  out  in  a 
flaah  and  disappear  immediately.  The  parts  were  distinct  and 
normal  during  the  instant  but  if  held  tended  strongly  to  be- 
come distorted.  The  letter  alwayn  seemed  trnfarailiar,  and 
there  was  the  repeated  experience  of  giving  great  effort  to  the 
development  of  small  details  in  order  to  complete  the  image. 
When  the  printed  word  was  visualized,  the  letters  were  always 
indefinite  and  schematic,  and  seemed  merely  to  follow  in  the 
trail  of  the  more  prominent  articulatory  process.  Words  of 
more  than  five  letters  required  not  less  than  two  distinct  acts 
of  visiializaiion  which  were  lacking  in  any  kind  of  continuity. 

On  the  other  hand,  it  was  quite  easy  to  obtain  a  clearly  out- 
lined and  fairly  continuous  image  of  the  letter  or  word  as  cus- 
tomarily written.  In  the  case  of  the  letter,  the  attention 
played  over  the  imnge.  bringing  out  one  part  after  another  in 
the  order  and  same  time  rate,  and  with  the  same  continuity 
as  in  the  writing  process.  In  the  same  way  words  could  be  vis- 
ualized with  great  distinctness,  and  if  not  too  long,  held  with 
some  facility  without  the  help  of  articulation.  If  the  latter 
process  was  allowed  to  come  in,  whole  lines  cottld  be  ran  over 
easily  and  continuously,  each  word  being  given  its  appropriate 
place.  The  images  were  entirely,  so  far  as  introspection  could 
ascertain,  of  a  visual  nature,  and  not  accompanied  by  the 
slightest  tendency  to  reproduce  the  writing  movement. 

A  possible  explanation  of  these  facts  is  that  tracing  the  fig- 
ures merely  gives  greater  familiarity  by  briagiug  all  of  the  de- 
tails to  attention,  and  fixing  a  certain  association  sene.s.  Or, 
apiin,  there  may  be  a  persistent  motor  tendency  which  directly 
Minforces  the  visual  imagery.     The  t^\-o  explanations  may  not 
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be  BO  very  far  apart,  because  of  tbe  known  motor  element  in  at- 
tention, and  the  probable  motor  basis  for  continuity  in  assiocia- 
tion.  The  importance  of  rhythm  will  be  treated  in  another 
connection. 

Auditory  Imagks. 

No  department  of  psychological  literature  contains  coadn- 
sions  more  divergent  and  coiiiradictory  than  that  dealing  wilh 
auditory  imaRCS.  This  is  apparently  due  to  two  facts.  First. 
the  observations  recorded  are  almost  purely  of  an  individual 
nature,  and  seldom  made  under  strict  cunditions  of  experiment 
and  analysis.  Again,  the  investigations  have  been  limited 
almost  entirely  to  word  thinking,  a  choice  of  materials  that 
must  be  considered  peculiarly  unfortunate,  because  both  asso- 
ciation and  apperception  have  established  in  the  word  an  almost 
uuaualyzablc  fusion  of  elemenU!.  The  consequence  is  that  when 
an  investigator  finds  the  motor  clemuut  predomiuntiug  or  deS- 
ctenl  in  his  word  thinking,  he  putii  this  forward  as  tndicatinx 
the  absence  or  presence  of  auditory  images.  Thus  Strieker' 
and  Dodge  '  find  the  sound  of  the  word  entirely  lacking,  and 
in  its  place  merely  a  movement  of  the  articulatory  organs, 
Egger,'  on  the  other  hand,  finds  the  sound  of  the  word  pre- 
dominating, sod  concludes  that  the  auditory  image  is  indepen- 
dent of  motor  factors.  There  is  no  inteutlon  here  to  discredit 
these  impoTtam  iuvc^tigalions.  but  merely  lo  ask  the  question  if 
thcscprocesses  would  reiwat  tIitmM:lvc«  in  the  representation 
of  .sounds  not  90  inextricably  woven  into  an  established  com- 
plex of  relations.  The  question  is,  of  course,  too  extensive  to 
demand  full  eonslderatiou  in  studies  whose  primary  purpose  is 
the  investigation  of  wordfl,  or  even  one  of  this  kind.  The 
peculiar  value  of  Baldwin's  conlributiou  *  is  that  he  points  ont 
tbe  fact  that  the  kind  of  word  thinking  has  a  deeper  basis  than 
a  general  Gxcd  tendency,  and  depends  iu  large  measure  upon 
associations  incident  to  training,  which  may  vary  considerably 
for  dtffereiil  departments  within  the  same  individual. 

The  method  in  our  experiments,  a  few  of  which  are  presented 
here,  was  to  give  the  "ready"  signal  two  seconds  before,  and 
the  call  word  at  the  begiuuiug  of  the  ten  seconds  iuterval. 

(i)     Tuning"  fork. 

St.  Pelt  leniion  in  tonffu«  but  CAald  not  r«all>-  f^t  sound.  Il^d 
curt  of  hunimins  located  in  mouth,  fairly  canttnnuao.  No  visual 
itnigeof  lork.    No  Icjml  of  outside  setting. 

K.    CoC  sound  Image  a  little  preceding  vltUKl.    Vlsnallxed  fork  on 

'  Sludicii  iiWr  fill.-  Sprnclivorstcllungcn,  1880. 
'Die  Motoriscb«n  Wortvorstellungeo,  1S96. 
*!,«  pnrole  intcrtL-ure,  18S1. 
*tDterual  Speech  and  Song  ;  Phil.  R«v..  II.  p.  385. 
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box.    Double  iuiaj(c  conlioucd  IbroDKb.     Did  uot   Dotic«  raoretDeat 
of  tbroat  muscle*.     Ko  change  in  brcatbitiK  noticed. 

S<1.  Doubted  if  he  got  genuine  Atidttory  image.  VlBtMltzed  fork  in 
lahorntory  room.  Ropcstd  "  pong"  s  nniuher  of  tim«R.  ATlempl  lo 
make  sound  image  kept  op  to  end  of  period.  Prohablj'  do  exiemal 
touudii  entered  In  us  ibey  failed  lo  fit.  Fork  noticed  wm  about  at) 
octKTC  below  middle  C. 

(a)     Two  funin^  forks  wth  tea/a. 

St.  Visnsl  image  of  two  forki;,  OscilUiioB  of  kCtention  bctwcea 
(Oirk»  that  Teatly  Mrvmed  eateriml  and  the  bumming  in  bead.  B«ais 
were  only  rhythm  put  tn  by  cmpbasii  in  humming.  Visunl  iiuxe 
bad  no  setting,  seemed  jan  in  front  in  air.  It  flucitiated  consider- 
ably. 

K.  Visual  image  not  ao  prominent.  Got  tmund  firtit,  then  viiual- 
Ucd  tvro  (oikii  vaguely.  Bent  very  distinct;  tendency  to  follow  it 
with  band,  also  in  vocal  organs.  TcndcBcy  to  Ttsualicc  bent  as  luoliou 
in  air  l>ctw(eii  forks  witb  va^ae  waves  coinciding  and  opposing  Uad 
been  somewliit  lu  habit  of  doing  Ibis. 

Sd.  Got  it  pretty  well  and  held  clearly.  VisualitatioB  of  forks  en 
boxes,  but  not  BO  distinct  as  before.  Less  rocal  than  before.  Pint 
mostly  auditory  noil  toward  end  almott  entirely  motor.  Beats  not 
j>erfecily  renulat.  two  or  tlire«  per  second.  Persistence  seemed  to  de- 
pend on  its  being  motor. 

(3)  SIczL-iy  dripping;  wafer . 

St.  Novicaal  itnagerv.  Felt  di>iiinet  movement  in  throatt.  Rbythm 
intervals  about  a  secona  long.  Word  "  drop  "  was  repeated  with  tbe 
rbythm. 

E.  First  visnnl  image  of  faucet  and  rathctTaetielyof  basin.  Sound 
image  very  distinct.  Did  not  follow  drop  down  nut  could  feel  it  when 
it  struck  ;  some  motor  clement  in  this.  Eye  followed  waves  oa  sar- 
fucc  of  basin.  Did  not  notice  any  movement  in  throat.  Drops  came 
every  second  or  ro. 

Sd.  First  indistinct  visual izstion  of  water  dripping.  Then  liecame 
very  defloiie  with  risualiistion  of  leaky  radiator  ( memory  1.  Ten- 
dency lo  imitate  by  use  of  word  "drip  "  at  rcKular  intervals.  Rather 
more  motor  than  auditory  on  the  whole:  continuous.  At  end  ail  bad 
degenerated  into  mere  use  of  word. 

(4)  Quickly  dripping  zcater. 

St.    Seemed  as  if  iu  room  and  aotind  outside,  but  no  risosl  ima^e  of 

room  or  water.     Soani!  wna  not  "drop,"  realiied  tbsl  it  was  100 slow, 

was  a  kind  of   *  ta  •'  repealed  rapidly,     Chief  purl  of  ibc  whole  c«m- 

,  plcx  waa  mOieilieB^Utattl^^flU^^uoo'  ""  nccuunl  of  thytbrn. 

K.     .VI  ■^^^^^^^^^■if  airing  of  drops  clo*e  together 

lio.    Tiieo  soond  iTnage  m  fx- 
-1"  of  (Iropii  «»  did  co^ 
image  tryiug  to  ire.w 
^S«dowti-     Goisoot^^ 

drip,  drip"' ^''*'\>i, 
ich  cnK««**  "  '"^'Xi. 
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Mb.  Bolk  auditory  aud  visual  pretty  coaliououe.  No  Icodedcy 
to  U0e  roar  of  t-ticct  car  |»iBHin){  outsidv. 

K.  Visunl  (raemory)  o(  wnlcrlall.  Motor  element  In  following 
wnter  down.  Thrn  g;ot  unnnil  down  helow-  At  Inst  ^nl  whole  thing 
tOfffthrr — fall.  basiD,  spray  and  sound.     Auditory  (airly  couslant. 

Sd.  Visual  iniege  Triore  prouilnent  than  auditory.  Somethiii);  at 
auditory  nature  but  &liou1d  btfsiiate  to  call  it  »a  imaKc.  At  nnr  Ktaga 
tendency  to  fit  suund  of  wind  outs-tdc  to  waterfail  but  given  up. 
Whole  thing  w?aV.  No  motor  ^idc.  La»t  two  aecouds  uotliiug  but 
more  or  less  distinct  memory  imngca. 

C6)      Tickinf^  of  watch. 

St.  Felt  cleflT  movement  of  muscles.  Began  too  rIow  for  watcli, 
more  like  clock,  no  forced  a  more  rapid  moTement.  Then  came  visual 
jnagc  of  watch  jufit  out  in  front.  Repeated  word  "tick."  Contln- 
nons. 

K.  Souad  image  first,  tbeti  ritanl  of  operator's  watch.  Visual  coa- 
•taiit,  AAUDd  not.  Motor  clement  iit  soaiid  in  uiArltiug  rhythm  ;  also 
used  word  "  tick."     In  last  part  was  following  out  details  of  visual. 

Sd.  Some  tendency  to  imitate  but  leu  than  with  water.  One  in- 
Slant  tried  to  gel  o]vcrBtor'B  watch,  then  tried  to  gel  ticking  ia  purely 
auditory  way.  It  cnme  almost  pure  but  slipped  away  very  quickly 
each  time.  Came  three  or  four  times.  No  definite  picture  of  watch. 
Ticking  very  rapid. 

(7)      Whistling  0/ wind. 

St.  Seemed  in  roof  of  month.  Ko  tendency  to  use  outside  sonnda. 
Sound  was  of  whistling  aiouad  corner  of  house  but  no  visualuation  of 
bouse. 

K.  Sound  preceded  vogue  visual.  loeaMxed  just  outside.  Visual- 
ised  wind  ns  ittrealctt  in  the  air  going  around  eaves;  followed  mottoii 
with  eye.     Strong  wheeiy  whistle.     No  throat  movement. 

Sr.  Something  of  a  memory  image.  I'airly  easy  to  gel  but  bard  to 
bold.  Came  and  went  sevetal  times ;  toward  last  seemed  to  come  in 
i^nick  gust*.  Atlrndcd  by  vi-iualization  of  corner  of  house  and  dift- 
tinct  tension  in  throat. 

I       ( I )     The  fact  of  primary  importance  ascertained  from  thi» 
•cries  ia  that  we  arc  dealing  with  a  vastly  more  complicated  set 
of  cooditinns  than   in  any  of  l he  experitnents  previously  con- 
sidered.    Images  of  a  visual  charactcT  are  possessed  of  a  cer- 
^  tain  degree  of  independence,  and  the  conditions  o^  their  main- 
■  tenance  arc  chiefly,  for  introspcclion  at   least,  to  be   found 
P  within  tfaemfelves.      Again,  motor  images  when  taken  in  isola- 
tion, merely  require  a  partial  repetition  of  the  original  roove- 
mcnt  or  impulse  to  that  movement.    But  apparently  in  the  case 
ol  atid)lor>'  images,  the  conditions  both  of  nbtainiiigand  holding 
thera  have  to  be  brought  in  from  outside.    In  other  tvords,  (be 
study  of  auditorj'  iinagesiscbiefiyoneofas^ciatioQ,  both  of  ideas 
a  rid  sense  elements.    The  auJitory  clement  seems  to  be  partially 
distinguishable  from  the  a.ssociative complex  foca.sed  upon  it, as 
ftboum  in  those  cases  where  the  situation  was  held  continuously 
ftxacl    tlie  sound  came  and  went.     In  other  cases,  the  situation 
-wa**  all  that  could  be  obtained,  and  a  word  was  used  to  fill  the 
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idaoe  of  the  image,  as  with  the  dripping  of  water  and  ticking 

of  watch. 

(2)  The  most  important  iocentirc  to  the  prodaction  of  word 
images  is,  without  doubt,  movement  of  the  organs  of  articula- 
tion, especially  ihe  throat  muscles.  The  scries  of  tensions  : 
positions  used  in  actually  producing  the  sound  stand  so  clOM^| 
connected  with  the  image  that  the  latter  often  seems  to 
directly  from  them  and  to  be  heard  only  inside.  If  they  af6^ 
lacking,  on  the  other  hand,  in  many  cases  mental  audition  is  im- 
possible. When,  for  example,  the  writer  wishes  to  lecall  a 
phrase  of  music  that  he  has  beard,  it  can  be  done  only  after  the 
tensions  Gxing  the  lone  rclatioiu  are  definitely  nndcr  control, 
which  sometimeK  requires  several  days  of  trial.  Aaotber  motor 
element,  upon  which  the  prodnction  of  souud  images  depends, 
is  rhythm.  It  is  a  kind  of  solid  skeleton,  so  to  speak,  wbidl^ 
supports  the  soft  lissaes.  It  is  doubtful  if  a  continuous,  unva- 
rying sound  image  can  exist  at  all.  On  the  other  hand,  one 
that  comes  at  regular  intert-als  can  be  produced  very  easily. 

{$)    An  interesting  distinction  comes  out  in  the  series  be- 
tween two  of  the  subjects.     St  really  has  much  better  auditory 
images  than  K,  and  is  strongly  motor,  while  K  is  strongly  vis* 
nal.      When  St  in  his  introspection,  analyzed  bis  associativej 
complexes  and  found  the  motor  elements  w  predominating,  he 
became  vcr>-  doubtful  if  he  got  any  sound  image  at  all.  K,  who 
visualized  to  the  extent  of  seeing  tlie  sound  waves  between  the 
ibrks.  and  the  streaks  of  wind  around  the  eaves,  and  felt  no 
tension  in  the  throat,  was  quite  sure  that  he  got  distinct  soua^J 
images.     This  raises  the  question  a.s  to  the  comparative  suffi-' 
cieucy  of  the  two  kinds  of  complexes.     The  visualist  probably 
proceeds  more  from  the  standpoint  of  the  object  and  the  enu- 
meration  of  qualities.     When  the  object  stands  out  complete] 
except  for  the  sound ,  and  the  whole  situation  is  arranged  so 
to  point  to  it,  it  may  seem  present  as  a  matter  of  course  wbetheri 
it  nctually  appears  or  nut.  and  may  seem  as  clearly  distinguish- 
able as  any  of  the  other  qualities.     It  is  similar  to  the  case  of 
6lling  in  the  blind  spot  in  thf  field  of  vision.     On  the  otbe 
band,  the  siibjcrt  who  iTsunli/es  little,  and  in  whom  motorl 
e!  ..-.  must  prucecd  primarily  from  the  stand- 

pt  I  ts,  nnd  when  he  attempts  to  analyze  thfti 

pr  -h  the  auditory  image  from  the  move- 

"  [he  image  has  nothing  to  support  it. 

iv)ttv  AHD  Olfactory  Images. 

lea  types  of  mental  imagery  observed  to 
na\  and  auditory,  be  finds  (acfiU.  of  which| 

rs^yt^ti.  RcT.  Moo.  Sup.,  VII,  p.  36  s. 


be  says,  ' '  This  seems  to  rae  as  clear  and  strong  as  any  other, 
occasionaUy  slrtmger;"  gustatory,  of  which  be  says.  "Sour 
and  sweet  are  llie  only  lasli.-s  I  revive  quite  clearly,  tbc  other* 
being  three  parts  vlsiializatiun  and  olfactory  ;  "  i'^iw/t»r>', "These 
arc  in  my  own  case  extremely  nuraerons ; ' '  fhermal, ' '  The  per- 
centage of  uiy  own  thermal  imagery  is  only  2%  and  contains 
such  imageries  as  '  warm  feet,"  'cold  nose.'etc.;"  molar,-  im- 
<tgery  of  pam.  "I  can  imagine  pain,  e.  g..  that  of  a  stubbed  toe, 
a  cut,  or  a  pounded  finger ; "  organic,  such  as  hunger,  thirst, 
etc. ;  and  imagery  oi tmotions.  His  uietliod  was  to  make  iiumer- 
Otus  a:^saciation  series,  cla^ssify  and  take  pcrecatiiEcs,  Tbc  faulti- 
ness  of  the  method  is  e\'ident  after  a  direct  examination  of  the 
images.  Our  subjects  failed  to  manifest  such  an  elaborate 
equipment,  as  the  following  series  will  show. 

I.     (i)     Feeling  of  plush. 

St.  Got  visoal  imagcof  band  pAssing  over  plush.  ThauKbt  he  got 
plush  Iccl  (i>r  &  uiomcnL.  Decided  "cr«py"  feeling,  due  to  ua- 
pUasautnctt*  coutiaucd  ltirouK''<'°t. 

K.  Viiual  imuKc  of  blue  plnsh  ah  hnck  of  chair  followed  by  7iBual 
■od  motor  of  tnoTtng  haii'].  PluKh  feci  on  fingerit  wnu  Tt^ty  clear  but 
did  not  last.     Slight  pl«Bsantnesa. 

Sr.  Could  noi  get  it  but  snw  ro»e  coIoreJ  plusta  very  dUtiuctly. 
No  incipient  laovetaeitls  noticed.  Kfiort  to  get  deroial  diBtinct. 
VUaal  contiuuouB. 

(3)      Clammy  hand. 

St.  Visual  of  baud.  Clear  ctaoiray  feel  which  diieclly  went  OTcr 
to*'cieepy"  feeling.     Some  shudder.     Noticed  no  tend«ucy  to  spwik 

turord,  bat  dittiiici  tendency  to  cxprcv*  rcpulsivctje«s. 
K,     Fairly  distinct  viftunl  of  fa«nd  clttaped  ■»  own,  then  taetaat  vid 
teBiperaiure  eonibiued,   latter  distinct.     Motor  of   grip.     Word    not 
prcMnt.     No  uHcclive  (luality  notiiTcd. 
M      Sr.     Clear  visual  of  hand.'    No  ilcrnml.     Repeated  word  ovex  and 
Borer,  and  coupled  with  it  (eeliug  of  repnlsivenes«. 

^1  (3)      Hot  water. 

^F    St.    Had  fair  Tisual  of  hand  id  water.    Then  of  wetness  and  tem- 
perature, not  yery  clear.     No  tendency  to  use  word. 

X.  Visunlizcd  hand  and  hot  water.  Tactual  and  temperature  of 
water  localized  iu  fiugen  quite  clear  [mem.  from  cxpertment}-  Or- 
ganic and  affective  cleinenlH  ]>rea«ut. 

(4)     Plunge  into  cold  water. 

St.  Distinct  visaal  image  of  self  going  into  hath  tnb,  followed  by 
sort  of  ehttddcr.    Tbia  kept  repeating  itself. 

E.  Visual  (mem.)  of  cold  »howcr  bath.  Strong  organic  reaction 
«(  cbill.  Then  vi«n»I  of  »eW  jura  ping  into  cold  riwer.  Saw  splashing 
of  water,     R«priiiion  ncveral  titnen  o(  organic  nhiver. 

Sr.  Leas  vinuat  setting  than  usual;  seemed  to  tw  cloning  eyea  to 
lump  Into  uaier.  Hod  all  tbe  ctatllT,  spasmodic,  shriukiug  feeling. 
^^Ua  was  momentary  lint  kept  r«pe*tuig  itself  (about  six  times). 

^^P  11.     (1)     SaU. 

^^ot.     Plow  of  Mlivo  Kcraed  to  increase.    Fell  a  certain  dryness  in 
thrOAt  which  usually  comes  when  subject  tastes  salt. 
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K.  VJsasl.  tnciust  attd  motor  together  of  month,  tnoring  tougDe 
And  contact  viitb  lall.  Tlicn  foi  a  momeat  seemed  to  get  tsste  of  salt 
locallxeid  on  iodkhc. 

(a)    Bitter. 

St.  Seemed  to  fe«l  some  puckeriog  in  mootli  attd  Ktliag  of  muKlei 
a*  in  real  bitler.    Atteuiion  iliiected  to  montli. 

K.  Noiliiiin  i-rry  ilriiiiite.  Motor  anil  tactual  images  of  raoTing 
tODEue.  Tbcn  VflKur  vi^ital  of  po^iittoQ  of  tongue  ncil  sometliitig  on 
back  of  it.    Pairtj-  clear  oigaulc  reaction  to  bitter. 

(3)     Sweet. 

St.    Nothing  but  moistciiing  of  tongue. 

K.  Vaf;ne  visvnl  image  of  tvngne  au<]  moatb  and  vague  motor  of 
moTJng  tongne.  7heu  for  inittant  viiiu&I  (tqciti.)  image  of  sngai. 
Then  aeemecl  to  get  a  Tcry  indistinct  tamr  itnnge  of  angar,  bat  tactual 
and  motor  very  pronilneut  eleuienls.  No  tendency  to  ptooonnce  word. 
Not  certain  tliat  lie  did  not  visualiu  word. 

(4)     Sour. 

St.  Seemed  to  be  aomc  chatiKe  la  mouth  but  could  not  distingnuli 
what  it  was. 

K.  Visual  of  jUjB  of  vinegar  (mem).  Seemed  first  to  smell  it. 
Tlien  complex  of  Tiiual  and  motoi  with  vague  feeling  of  m>uf  on  back 
of  tongue. 

III.      (t)     Mmmenia. 

St.  Firat  trial,  could  ^et  nottiiug.  Second  trial,  thinks  there  w«« 
tome  kind  of  temtion  or  irritaCiou  in  nostrils.  No  associated  images 
of  nay  Itind. 

Sd.  Nothing  that  could  be  called  image.  Some  feeling  fn  nostrils. 
Vlkunl  of  bottle  o(  smelling  salts.  Word  9rcmr<I  more  or  lesn  present 
to  consciousiics.«.     Inhnlc^t.     Feeling  laaieU  only  a  second  or  two. 

K.  Nothing  vcrv  definite.  At  Rrtl.  »  blank  period  of  trying  to  ic- 
call  odor.  Inhaled  as  in  act  of  smelling.  Vagne  visual  image  of 
bottle  with  ammonia  label.  At  last,  seemed  lo  get  a  vagne  feel  of 
■mnonia  located  in  no«trila. 

(a)     Ara>lut. 
Si,     Visual   (mcm.>  image    o(    bottle,  seemed   right  under  ooae. 
Cnuld  feel  no  sensation  in  nostrils.     Btealh  a  little  irre^lat. 

Sd.  ViAunI  of  latxiralory  and  place  where  aleobol  ta  Icept.  Kec- 
olUctioii  of  occasioQs  when  smelled  it.  Whole  ratlicr  vague.  Seemed 
at  last  to  get  sonic  talnl  wtaifis. 

K.     Firai,  dUiinct  rional  of  big  laboratory  bottle  with  label  on  it. 
jP**-""*  if  breathing.     Piaally  acemed  to  get  some  faint  rccognitloa  of 
»,    Not  very  distinct.     Slight  feel  of  temperatare,  "cool 


-nt  that  bere  wc  \\&ve  the  associatioa  process,  dia- 
T  andilory  images,  going  a  step  further.  The  ex- 
tmal  ituagcs  >ti  Dormal  [wrsotis  is  extr«mely  doobt- 
uon-cxwlewx  of  taste  and  snell  images  pTBctioLlly 
lere  nrver  seems  to  be  anything  more  than  what 
^1;  ■:/.   Theic  is  a  fbcusinK  of  the  associative 

I  ii  .  i;raphasis  of  the  distinctive  factors  that 

■A  iHt  son«   expcriimce.      Frequently   a  word  is 
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611  the  gap  nnd  satisfy  the  situation,  and  there  is 
always  a  feeling  of  certainty  of  being  able  to  recognize  the 
sense  experieow  if  repeated.  The  words  referring  to  these 
departments,  that  come  out  in  the  association  series,  are  prob- 
»bly  based  upou  actual  sense  experiences,  and  when  recalled 
have  nothing  more  than  a  certain  associative  value.  This, 
howe\*er,  is  quite  sufficient  in  everyday  life,  and  perhaps  the 
limilation  is  a  necessary  one,  as  a  clear  taste  or  smell  iniagc 
would  undoubtedly  be  included  in  the  list  «f  illusions.  We 
can  hardly  admit  dream  images  as  evidence  of  the  actual  pres- 
scnce  of  taste  and  smell  images  because  of  their  general  hallu- 
cinatory character  atd  the  uncritical  way  in  which  they  ore 
obtained. 

Thh  Direction  op  Images. 

Some  of  the  subjects  were  tested  as  to  the  directions  in 
which  the  images  appeared,  and  the  writer  has  for  s  long  time 
made  careful  obser^-ation  of  this  characteristic  in  lii.s  own  im- 
ages. It  was  found  tbat  the  images  of  objects  shown  to  the 
subjects  invariably  seemed  iu  the  same  directions  as  the  objects 
themselves.  If  an  object  was  .shown  and  the  subject  wheeled 
so  that  it  was  back  of  him,  he  seemed  to  be  looking  at  it 
through  the  back  of  his  head.  The  same  was  true  of  familiar 
objects  about  the  room.  The  actual  directions  were  in  every 
case  preserved. 

Coucemiiig  objects  not  actaally  present,  as  houses,  rooms, 
etc..  in  the  vicinity  and  elsewhere,  the  following  results  came 
out.  (i)  When  the  name  of  au  object  lying  in  a  definitely 
known  direction  is  called,  as  a  familiar  building  in  the  city,  if 
it  has  ever  been  seen  frnra  a  point  on  the  line  of  direction  from 
it  to  the  subject,  thi:5  direction  is  prcscrv'cd,  the  aspect  percep- 
tible from  that  point  appearing  and  seeming  to  he  obser\'ed 
directly  from  where  the  subject  actually  is.  For  example,  if 
he  is  sitting  iu  the  Uuiversity  laboratory  and  is  told  to  image 
the  City  Hall,  there  is  first  s  distinct  straining  in  that  direc- 
tion, front,  side,  or  back,  according  to  his  position,  and  then 
he  sees  the  building  directly  from  where  he  is  and  that  side  of 
it  visible  from  the  street  leading  toward  the  University.  (2)  Tf 
the  object  lias  not  been  seeu  from  a  point  on  the  line  of  direc- 
tion, a  double  process  takes  place.  There  is  first  a  definite 
feeling  of  the  direction  of  a  point  from  which  it  has  been  seen, 
Bcconipenicd  by  the  appropriate  .setting  of  images,  frequently 
with  n  vague  image  of  the  self  in  that  position,  Then  there  is 
a  change  in  the  feeling  of  direction  to  that  of  the  object  from 
tbat  poiut.  If  the  subject  is  in  tbe  laboratory-  and  is  told  to 
image  the  front  of  tbe  building,  there  is  6rRt  a  strain  in  the 
direction  of  the  street,  and  then  just  as  definite  a  strain  back. 
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If  every  step  to  ibe  experiment  is  noticed  carefully,  it  will  be 
seen  that  there  is  a  rapidly  rectirring  6uctuetton  from  the  one 
sense  of  direction  with  its  set  of  images  to  the  other.  This  is 
perhaps  the  reason  why  images  of  such  objects  are  much  more 
difficult  to  hold  than  tbow  described  in  the  first  case.  {3) 
With  objects  that  have  lost  the  particular  setting  that  gi^-es  a 
definite  memory  quality,  bj*  reason  of  having  been  &ccn  in  many 
settings,  the  sense  of  direction  with  some  is  iudeterminate,  and 
with  others  varies  in  individual  cases. 

Here,  of  course,  the  motor  clement  is  of  paramount  impor- 
tance. IntroRpection  Bnds  nothing  more  as  a  basis  for  the 
sense  of  direction  than  certain  combinations  (^  strains.  When 
an  object  is  localized  in  front,  the  eyes  are  kept  in  that  direc- 
tion, and  there  is  a  distinct  relea.<ie  of  tension  ;  when  localited 
back  of  the  head,  there  is  a  distinct  increase  of  tension  in  the 
antagoni<:t.'k ;  when  localized  on  the  .■;ide.  the  eye  is  drawn  partly 
in  that  direction.  Combined  with  these  eye  mowmcnts  are 
the  minutely  graded  contractions  of  bead.  neck,  and  even  ab- 
dominal muscles. 

COKCLUSION. 

While  our  data  are  insufficient  for  any  very  definite  or  ^ 
reaching  couclusions,  the  work  seems  to  throw  tight  upon  one 
or  two  facts  re.ipecting  the  behavior  of  images.     These  are, 
Ca)  that  the  factors  which  keep  visual  iaiagcs  iu  clear  conscious- 
ness are  their  own  internal  organization  combined  closely  wttb 
motor  elements;  (b)  that  auditorj-  images  appear  only  in  con- 
nection with  an  organized  associative  situation,  in  which  motor 
elements  usually  play  a  predominant  part ;  (c)  that  images 
from  other  sense  departments  also  require  su^   a  situatioa 
which  is,  in  most  cases,  all  that  appears,  so  that  the  real  exist- 
ence of  these  images  is  doubtful. 

There  are  cerlain  general  questions  bearing  npon  the  wort, 
whose  consideration  is  necessarily  of  the  most  unsatis&ctory 
kind.  One  of  these  it  whether  the  images  obtained  under  in- 
trospcctiv'e  coodJtia^^jB^^e  same  as  the  normal  wDrLing 
jt..'...~.  vremoid^^^Hl^^im^be  that  voluntary  recall  and 

CKamination  produce  a  te- 

normal  sequetKc  of  images. 

means  of  aij^iroadunt  ihe 

remain  wt^an*"**"^*   .  . 

1  of  ibe  ta^eus^-i  '*^"'"* 

ana  wi  ^^^^>^^^^^oiMi 
.pporcuCJy  i"=«^\tf^*^'>tt»(.>a 
U  b  te:oted,  ,  ^*-**^ 
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deal  with  a  situation  which  is  not  merely  a  self-adjusting  mem- 
ory complex.  The  problem  is  one  which  falls  within  the  dis- 
cussion of  recognition  and  not  of  images  proper. 


AN    HISTORICAL    STUDY     OF    THE     EDWARDEAN 

REVIVALS.' 


Sauubl  Pbskins  Havbs. 


Intboduction. 
In  tbe  study  of  any  great  popular  movement  it  is  essential 
to  take  account  of  the  mental,  moral  and  physical  conditions 
of  the  people  involved.  It  has  therefore  seemed  best  to  recall 
very  briefly  some  of  the  most  important  events  in  tbe  early 
history  of  New  England  in  order  to  assist  us  in  forming  a 
clear  conception  of  the  general  state  of  afeirs  in  the  early  part 
of  tbe  eighteentb  century. 

Tbe  history  of  New  England  might  be  summarized  in  one 
large  word — slruggU.  Nature  gave  almost  nothing.  From 
the  thin,  rocky  soil,  bare  subsistence  could  be  won  only  by  in- 
cessant labor  and  the  strictest  frugality ;  the  climate  made  a 
severe  strain  upon  tbe  stoutest  constitutions.  Indian  wars 
drained  the  colonial  treasury  and  almost  exhausted  the  ner- 
vous energy  of  tbe  colonists.  In  the  early  period,  internal 
theological  conflicts  were  incessant  and  in  the  provincial 
period,  frictiun  with  the  mother  countrj-  constantly  sapped  the 
vital  force  of  the  people.  The  following  list  of  events  will  give 
some  idea  of  the  "  temper  of  the  times." 

1620.     Founding  of  the  Plymouth  Colony. 

1630.     Founding  of  the  Massachusetts  Bay  Colony. 

1633-5.     Hostilities  between  Plymouth  Colony  and  French. 

1636.  Banishment  of  Roger  Williams. 
1636-S.     Banishment  of  Anne  Hutchinson. 
■635-7.     Migrations  to  Connecticut. 

1637.  Pequot  War. 

1637.     First  Synod  of  Churches. 

1640-4.      End  of  Puritan  Exodus. 

1643.     Confederation  of  the  Colonies. 

1646-51.      Presbyterian  Cabal  and  Cambridge  Platform. 

1649-51.     Oliver  Cromwell  and  the  Commonwealth. 

•  This  paper  is  one  of  a  series  writlen  by  the  members  of  a  Seminary 
in  Church  History  eiigaged  last  year  in  a  smdv  of  the  rise  and  devel- 
opment of  the  '-New  Eiiglatiil  Theology,"  the  special  purpose  of 
this  paper  was  to  trace  some  of  the  relations  between  this  theology 
and  the  revival  of  religion  so  aptly  naniei^  "  The  Great  Awakening." 
The  paper  has  been  somewhat  reviseJ. 
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1656-61 .     Persectition  of  the  Quakers, 

1657-62.     Half-Way  Covenaut. 

1660.     Restoration  of  Charles  II. 

1671-86.     Strugglewiih  Charles — Overtbrowofthe  Charter, 

1674-78.     K-ing  Philip's  War. 

l6S6-8g.     TyrAiinj'  of  Anrfms. 

1692.     New  Charter  of  William  and  Mary. 

1689-97.     King  William's  War. 

1690,     First  Colonial  Congress. 

1692-3.     Salem  Withcraft. 

1696-1749.     Siippres-sion  of  Colonial  Manufactures. 

1702-10.     Queen  Anne's  War. 

1722-25.     War  with  ihe  Nuttheaslern  Indians. 

^734~5-     Revivals  in  Northampton  and  vicinity. 

1740-1.     Great  Awakcoina. 

1744-48.     King  George's  War. 

'755-*o.     French  and  Indian  War. 

But  efipecially  important  for  our  purpose  is  the  religious  bis> 
tory  of  New  England-  The  great  ideal  in  early  Massachu<;ett.s 
was  the  founding  of  a  Puritan  Theocracy— a  state  fashioned 
upon  scriptural  models  and  ruled  according  to  scriptural  teach- 
ings. This  state  was  li>  be  conipiised  entirely  of  Puritan 
Christiaus:  all  others  must  he  rigorously  excluded;  ouly 
church  meuihers  were  to  be  citizens.  But  in  the  attempt  to 
realiTe  thi.t  ideal,  difficulties  wc-re  encountered  on  ever>' side. 
Strangers  came  to  the  colony  preaching  fureigu  and  conflicting 
doctrines:  these  must  be  silenced  or  excluded.  Hence  after 
an  iucfEcctual  attempt  to  dissuade  or  silence  them,  the  auibori- 
ties  banished  Roger  Williams  in  1636  and  Anue  Hutcbin.son 
Boon  afterwards.  Between  1656  and  j66t  came  the  long 
Struggle  with  the  Quakers,  and  although  the  Puritans  were 
unable  either  to  silence  or  to  exclude  firm  and  at  last  accepted 
the  inevitable  and  ceased  persecution,  they  never  really  gave 
up  the  strict  iheocraiic  idea  uutil  the  issuance  of  the  New 
Charter  of  William  and  Mary  (1692)  which  secured  liberty  of 
Cun^tcience  to  all  but  "  Papists  "  and  extended  the  franchise  to 
all  freeholders  fulfilling  certain  property  qualifications. 

Within  the  colony,  too,  there  was  an  ever  increasing  tolerant 
party.  This  is  indicated  by  the  coustiiuency  gained  by  Kogef 
Williams  and  Anne  Hutchinson.  This  tulerant  element  was 
also,  doubtless,  influential  in  putting  an  end  to  the  p«rsectt- 
tion.s  of  the  Quakers,  .\moiig  such  "liberals"  should  be 
counted  (i)  the  maleonteuis  or  "  aiHi-ndministration  party" 
which  tends  to  develop  iu  every  commimity  where  one  faction 
holds  the  power  for  an  extended  period.  (3)  many  of  the 
yoting  people  born  in  the  colony  but  chafing  under  the  strict 
rale  of  their  elders,  and  (3)  all  persons  who  had  come  under 
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the  iuflucnce  of  the  Plymouth  Colcmy  of  "Separatists,"  vho 
bad  come  to  America  to  ntda  freedom  of  coii;icieace  an«l  not  to 
establish  a  "Theocracy."  That  differences  of  opinion  on 
many  important  subjects  existed  almost  from  the  beginning,  is 
■well  shown  by  the  (act  ihat  the  First  Synod  of  Churches  in 
1657  succeeded  in  unearthing  "  8x  opinions  <iome  bta^hem- 
ons.  others  erroneous  and  all  unsafe."  besides  "  9  nnwbole- 
souie  opinions. "  all  of  which  it  con&igned  "  to  the  devtl  of  hell 
Crom  whence  they  came." 

Within  t,he  I'liritan  Theocracy  itself  an  importani  dfictrinal 
change  hau  gradually  taken  place  which  is  of  vital  tmportaace 
for  our  dtscussiou.  being  in  fact  tbc  central  question  of  the  re< 
vival  theology: — thenalnreof  "regeneration" — the  doctrine 
of  the  "new  birth."  The  original  Theocracy  had  been  com- 
posed wholly  of  church-members,  born  and  reared  in  England. 
These  people  had  been  baptized  in  infancy  or  early  childhood, 
and  at  maturity,  upon  experiencing  con^-ersion.  had  been  re- 
ceived into  the  church  aK  apparently  regenerate  and  hence  on 
their  way  to  Heaven.  It  was  the  most  zealous  only  that  were 
willing  to  leave  their  ancestral  homes  to  brave  the  unknown 
perils  of  the  western  wilderness.  But  among  those  bom  in 
New  England,  especially  in  the  second  generation  from  the 
settlers,  there  were  many  good  people  who,  although  duly  bap- 
ttzed  in  infancy,  never  experienced  conversion  ;  and  as  tbey 
were  thus  uc\*er  received  into  "  full  communion,"  MW/- child- 
ren were  not  even  baptised.  It  looked  as  if  many  young  peo- 
ple were  thus  drifting  away  from  the  church,  and  to  retain 
them  the  "Half-way  Covenant"  was  devised  C1657-1662) 
with  the  provUion  that  descendants  of  baptized  church-mem- 
bers should  be  baptized  and  admitted  to  part  of  the  privileges 
of  church  members  although  not  received  at  the  Lord's  Sup- 
per. This  action  of  course  gravely  afiected  popular  ideas  o^ 
rcgenentioD  :  from  being  the  aU-important  and  central  thing  in 
lifif — neccssarj' even  for  respectability  and  citir^nship— it  was 
now  pasbed  hack  into  a  secondary  place,  aud  although  it  was 
still  regarded  as  essential  for  ultimate  salvation,  tbe  general 
teodeocy  was  to  uke  one's  own  time  about  tbe  matter.  Tbe 
final  step  wu  taken  by  "the  venerable  Stoddanl"  who  in 
1707  published  a  sermon  tn  which  he  maintained  "  that  sancti- 
ficaiion  is  not  a  necessary  qoatificatioo  to  partaking  of  the 
Lord's  Supper  "  and  "  that  the  Lord's  Supper  was  a  CDQ%-ert- 
ing  otdinancc."  This  theory  found  ready  acceptance  and  was 
looo  widely  adopted  in  New  Engtaod.  Tbe  result  was 
narked.  Instead  of  the  strict  Calvinism  which  taught  that 
lan  was  totally  deprBv-ed  aud  cculd  never  do  or  think  any- 
tdng  aright  uutil  God  bad  poured  oat  His  ftiriee  grace  and 
£gcncTstxd  bis  lite,  there  arose  a  sort  of  Armioiaa  self-snffi- 
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ciency.  Morality,  not  conversion,  now  became  the  chief  care  la 
life.  And  as  the  unregeuerate  found  themselves  quite  able  to 
commence  and  carry  on  a  series  of  "good  works"  without 
siiperaattiral  aid,  they  soon  came  to  conceive  this  as  their  chief 
duty:  conversion  was  God's  work — let  Him  accomplish  it  in 
His  ovm  time.  Willi  this  separation  of  morality  from  regener- 
ation, couversion  itself  assutued  a  mystical,  inexplicable  char- 
acter. Moral  and  capable  men  found  their  way  even  into  the 
palpits :  who  contd  tell  whether  one  had  been  converted  or 
not,  if  it  did  not  show  in  changed  conduct?  In  snch  a  com- 
munity there  was  imminent  danger  of  a  return  to  the  doctrine 
of  "salvation  through  works,"  and  Jonathan  Edwards's  great 
sermons  on  " justiGcation  by  faith"  were  most  seasonable  for 
leading  New  England  hack  to  Calvinism. 

There  was  still  auother  complicatioa  in  the  reliEious  situa- 
tion. The  New  Charter  had  thrown  open  the  colony  to  inva- 
sion from  abroad ;  and  very  soon  theologically  heterogeneous 
elements  began  to  make  their  appearance.  The  skeptical  and 
rationalistic  tendencies  uf  England  found  fertile  soil  in  America. 
Epiflcopal  chapels  were  erected  and  the  hated  Prayer  Book 
used  in  public  .services.  Even  Arianism  and  Socinianism  found 
able  supporters. 

*Add  to  all  this  the  rapid  turning  of  popular  thought  away 
from  internal  theological  debate  toward  the  great  question  of 
the  proper  relation  of  the  colony  lo  the  mot  her -country-,  the 
demoralizing  infliience  of  the  Indian  Wars  of  the  early  i8th 
^■Centurj',  and  the  unsettling  effects  of  westward  migration, — 
Hand  we  can  easily  understand  the  "religious  apathy," — the 
^■unemotional,  intellectual  type  of  religious  Uie — of  which  the 
^■preachers  of  the  period  complnin  .>»  bitterly. 

^m  Rhvivai-s  of  1734-5  and  1740-1. 

^P  Such  was  the  condition  of  New  England  when  in  1737  Jona- 
than Edwards  was  called  to  Northampton.  Mass..  to  act  ax  the 
colleague  of  his  respected  grandfather.  Solomon  Stoddard. 
Something  must  be  done  and  Edwards  proved  to  be  the  man 
able  to  do  it.  In  the  fall  of  1734  lie  began  a  scries  of  serraotis 
directed  against  the  moral  and  theological  evils  of  his  time, 
which  resulted  in  a  wonderful  awakening  of  religious  interest, 
so  that  ' '  there  was  scarcely  a  single  person  in  the  town,  old  or 
yoting,  left  unconcerned  about  the  great  things  of  the  eternal 
world,"  Hcfore  May,  1735.  the  little  town  of  Northampton  with 
its  population  of  200  families  boasted  of  "300  souls  savingly 
brought  home  to  Christ,"  and  the  people  of  Nottliamplon,  with 
tboae  of  many  surrounding  towns,  were  converted  from  a 
condition  of  low  morality  and  religions  indifference,  to  that  of 
exemplary  Christians,  in  feeling  and  condact. 

JOOBKAL— 7 
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This  revival  of  1734-5  w^*  widely  dt<Kussed  in  the  Coloates 
and  uixiQ  the  Coatincnt,  and  in  173;  Edwaidjs,  at  the  request 
of  Drs.  Watts  and  Guyse.  of  ErgUnd,  wrote  bis  "  Narrative  of 
Surpritiing  Conversions,"  which  spread  the  news  still  ftirlher. 
As  a  result  America  was  prepared  for  great  things  when 
Whitefield.  the  wonderful  young  evangelist  of  the  Church  of 
England,  came  to  Boston  in  1740.  Then  began  that  remark- 
able M:rics  of  revivals  which  ha.'i  so  iitly  been  named  "the 
Great  Awakening."  Kiglii  after  night  crowds  mshed  to  hear 
biiu,  aod  reinponded  to  bis  stirring  appeals  with  emotional  out- 
bursts. Here,  and  everywhere  that  he  Mopped  in  his  gteat 
tour  through  the  Colonies,  large  numbers  profes^d  conversion. 
Everywhere  religion  rc\'ived  Numbers  of  ihc  ablest  ministers 
of  the  time  took  up  the  work  at  home,  uiauy  others  became 
itinerant  preachers  like  Wbilefield.  Among  the  most  success- 
ful were  Gilbert  Tenocnt  (a  Presbyterian  of  New  Jcr>cy  who 
went  to  Boston  soon  after  Whitefield's  departure  and  became  a 
very  socccssfiil  icvivaltst).  Jonathan  Edwards  and  bis  pa|nl 
Joseph  Bellamy.  Pafsons,  Wheelock.  Pomeroy  and  Graham. 
So  strong  was  tfae  religious  movement  that  few  people  coold 
keep  still  aad  soon  there  appeared  large  numbers  of  lay-cx- 
horters,  ' '  men  of  all  occupntion.s  who  are  vain  enough  to  think 
themselves  fit  to  be  teachers  of  others. "  "of  do  learning"  and 
'' small  capacities."  "babes  in  age  as  well  as  understanding," 
"chie6y  young  persons,  sometimes  lads  or  rather  boys — tuy 
women  and  girls" — even  "negroes." 

Such  a  movement  Is  bound  to  take  on  extreme  forms.  This 
tendency  soon  developed,  and  under  the  lead  of  such  eatremists 
as  Barber,  who  claimed  immediate  revelation  and  direction  from 
the  Holy  Spirit,  and  Davenport,  whose  methods  were  so  irra- 
tional that  a  Boston  jury  and  the  Coanecticut  legislature  both 
pronounced  him  in<iane — under  the  lead  of  such  mco  the  emo* 
tional  element  was  no  emphasized  that  tbeir  religious  meetings 
became  little  else  than  riots. 

Of  course  there  was  a  vehement  protest  against  such  a  devel- 
opment.    In   this  all  the  best  men  united.     Bui  many  went 
"         '--thcr  and  soon   wc  find  two  distinct  parties  arising, 
etting  the  excesses  and  disorders  ibat  had  become 
eraleut,  but  taking  different  views  of  their  (rcqucocy 
ig  :  one  party  considering  these  disorders  as  excep- 
ookiag  upon  the  movement  in  general  as  s  glorious 
d  and  therefore  to  be  promoted ;  the  other  party 
(  disorders  to  be  liie  lule.  and  true  conversions  the 
—Olid  regarding  tlic  movement  therefore  as  a  work 
t  upon  corrupt  htunan  nature,  and  to  be  heartily 
I. 
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Jonathan  Edwards  was  &r  more  than  a  theoretical  rcasoner; 
above  all  things  he  was  a  praclical  worker.  CaUed  upon  to 
meet  a  sitnatiou  he  used  the  tools  at  hU  hands— be  preached 
the  Calvinism  that  vraa  his  by  birthright  and  by  traitiing — but 
all  the  time  bis  mind  was  intent  upon  the  needs  of  the  times 
and  he  nsed  his  theology  as  a  means  toward  the  ends  of  higher 
morality  and  purer  personal  religion.  Out  of  his  attempt  to 
explfiia  the  facts  of  bis  own  religion*;  experience  and  that  of 
many  of  his  hearers  in  terms  of  Calvinism,  s:rew  up  the  New 
Kugland  thcoloj^y  :  out  of  his  experience  in  revival  work  grew 
up  the  working  principle  of  the  "New  Light"  party — "  Press 
unto  the  Kingdom." 

A  critical  study  of  the  results  of  the  revival  led  Edwards  to 
see  a  certain  well  marked  series  of  steps  from  religious  indiffer- 
ence to  what  he  regarded  as  true  convcraiou.  These  steps,  as 
he  observed  them  in  his  own  experience  and  in  the  experience 
of  others,  he  tried  to  explain  by  his  theological  system. 

First  comes  the  conviction  ofone'ssiafulness  and  gtiilt ;  thee 
a  period  of  iiitentie  struggle  during  which  the  awakened  sinner 
tries  by  all  sorts  of  works  and  religious  exercises  to  set  himself 
right  with  God— often  ending  in  despair  and  utlcr  hopelessness 
of  ever  attaining  justificAtion  and  salvation;  at  last  there  comes 
to  many — not  to  aU — a  beautiful  peace  and  joy;  all  the  world 
seems  new  ;  all  doabts  and  struggles  subside  and  the  convert's 
heart  is  filled  with  a  seuse  of  assurance  and  peace.  To  this 
Edwards  applied  his  Catvinism.  Natural  man,  corrupt  by  na- 
ture, must  be  awakened  froni  indifference  by  the  strongest 
possible  presentation  of  the  facts  of  hts  sinful  condition — the 
infinity  of  his  sin  as  agaiust  an  iufiuite  God — and  be  warned 
with  all  the  terrors  of  hell  if  he  continues  in  such  a  state. 
Realizing  hb  perilous  condition,  man  will  of  course  make  every 
effort  to  .save  himself  But  man  is  ab.solntely  dependent  on 
Cod  for  saving  grace,  and  if  God  docs  not  choose  to  elect  him, 
despair  and  utter  hopelessness  must  be  the  end  of  man's  efforts. 
If,  on  the  other  hand.  God  does  elect  him,  conversion — a  new 
nature — will  follow  and  he  wilt  be  at  peace  with  God.  righteous 
aud  completely  happy.  All  this  has  a  logical  basis  in  Calvin- 
ism. Total  depra\*iiy.  unconditional  election  and  i rre.si.itible 
grace  easily  justify  such  preaching  and  explain  its  results. 

But  Edwards  saw  another  fact  in  the  revival  movement  not 

so  easily  accounted  for.     He  observed  that  a  large  proportion 

of  those  who,  after  conviction  of  sin,  exerted  Ihcrasclvc*  to  get 

salvation,  at  last  succeeded  and  showed  convincing  signs  of  a 

[changed  nature.     This  pointed  in  just  the  opposite  direction 

[from  unconditional  election.     Why  does  God  elect  the  most 
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zealoiys  ?  This  qncstion  Ed^wartls  never  satisfactorily  answered; 
but  on  this  observed  fact,  inconsistent  as  it  is  with  his  the- 
ological syatem,  he  based  his  whole  practical  revival  work. 
"  Ptcs«  nnto  the  Kirigdum  "  whs  the  shibboleth  of  Hdwards 
and  hi«  school.  "  Be  violent  for  the  Kingdom  of  Ueaveu." 
Why?  Docs  God  »avc  any  man  for  bis  vforks?  No.  Justi- 
6c9lon  h  by  faith  alone.  Can  man  save  hiitiMrlf?  No.  Saving- 
grace  is  the  gift  of  Qod.  Can  man  even  turn  to  God  before 
God  gives  his  grace?  No.  Man's  will  follows  his  inclination 
and  his  inclination  in  away  from  God  and  always  must  be  lill 
God  changes  his  oaturc  and  gives  man  a  taste  fur  divine 
things.  Why  then  preach  that  man  should  be  violent  for  the 
Kingdom  *  Because  scripture  clearly  commands  men  to  do  so, 
and  because  ob^rvatiou  shows  that  a  large  proportion  of  the 
most  zealous  succeed  and  receive  liaving  grace.  Thix  is  the 
"  Edwardcan  paradox  "^urging  man  to  turn  to  God,  when, 
according  to  the  doarine  of  total  depravity,  man  is  powerless 
to  turn  toward  God,  till  God  regeneraicG  him. 

Such  is  the  ba^is  of  the  school  called  "New  Ligbth" — 
Chrifitian  religious  experience  inietpreted  by  means  of  Calvin* 
ism— Christian  religious  loyaUy  and  zeal  rewarded  by  sticcess 
as  practical  observation  sliows. 

Bat  by  another  set  of  men  the  whole  revival  movement  was 
explained  in  another  way.  The  "  Old  Lights  "  to  be  sure  were 
at  first  cotupicuous  mainly  because  of  their  protests  against 
the  emol  tonal  excesses  and  the  practical  disorders  of  the  move- 
ment, but  as  we  look  deeper  we  see  that  back  of  all  this  was 
the  belief  that  the  kingdom  of  heaven  could  not  be  thus  taken 
by  storm.  They  had  the  same  Calvinism,  but  their  obserm- 
tions  ted  them  to  a  diSercnt  cunclu.'Uoa  concetniag  the  resotta 
of  the  revival  movement.  The  Xew  Lights  claimed  many 
true  conversions  and  admitted  incidental  di-virders.  Such 
being  the  results  the  sort  of  preaching  and  the  methods  ihat 
atlnined  them  must  be  the  be.st.  But  when  it  wo?  claimed  ihul 
true  conversions  were  few  and  disorders  general,  the  aspect 
of  the  whole  subject  was  changed.  Edwards  had  no  Calvin- 
*«if  ■  ■  ff^r  his  revival  watchword  "  l*rcss  unto  the  King- 
Lights  denied  him  a  practical  basis  by  claiming 
'fltions  werf  incorrect.  .Aii  for  the  means  of 
cotnuiandcd  their  use  as  a  preparation  tor 
ui  mii-st  obey  God's  commands;  but  as  for 
he  kingdom" — this  is  unscriptural  and  lUogt- 
tendency  to  persuade  or  induce  God  to  act 
xeign  pleasure  he  feels  disposed.  We  have, 
rt  parties  within  New  EnRland  Calvinism : 
•  "  prcachmg  morality  and  the  use  of  the 
,"  but  consistently  leaviug  conversion  to  God 


and  patiently  awaiting  his  action  :  the  "  New  Lights" 
preaching  the  "  Edwardean  Paradox  "'  (we  are  helpless  to  do 
anythinK  good  till  Ood  inclines  our  wills  to  Him.  but  it  is  our 
dut\- to  "press  into  the  kingdom")  and  claimiug  a  practical 
basis  for  their  poftition  iu  the  success  of  their  preachiag  as 
indicated  by  the  large  number  of  converts. 

Tbtis  the  burdeu  of  proof  was  throwu  upon  the  New  Lights. 
The  qtic&tion  became  one  of  an  explanation  of  obaervBtions. 
The  New  Lights  must  prove  that  as  a  result  of  their  worie 
there  bad  beeu  many  true  conversions.  We  shall  consider 
rather  fully  the  list  of  abuses  aud  disorders  against  which 
Chauucy  writes  in  his  "  Seai^oiiabk  Thoughts,"  because  this 
will  give  us  a  picture  of  the  movetneut ;  but  oiu  chief  in- 
terest must  be  with  Edwards's  defence  of  the  movetnent 
wherein,  while  lamenting  most  of  the  abuses  against  which 
CbauQcy  writcK,  he  also  seeks  to  give  a  poeilive  basis  for  his 
system  by  .showing  the  true  nature  of  conversion.  If  conver- 
»on  is  what  he  claims  it  is,  then  the  large  number  of  such 
converts  pro%'es  the  activity  of  the  Holy  Spirit  and  justifies 
his  methud  of  "  pre.'^sing  into  the  kingdom." 

P  1.    Revival  Activitt  or  the  New  Lights. 

Aswe  have  seen,  enthusiasm  for  tbe  revival  movement  was 
very  widespread,  and  large  numbers  both  of  ministers  and  lay- 
men begau  to  travel  about  aud  preuch  wherever  they  could  get 
an  audience.  Whitefield  and  Gilbert  Tennen:  were  very 
prominent,  but  they  do  not  fall  within  the  province  of  this  paper. 
Joseph  Bellamy  became  very  famous  for  his  great  oratorical 
pcrwers,  holding  "the  passions  of  the  auditory  at  his  command." 
Of  many  other  men  we  hear  considerable,  but  the  most  im- 
portant for  us  is  the  founder  of  the  New  England  .%hoo1 — Jona- 
than Edwards.  Just  what  was  his  method?  What  did  be 
preach  aud  how  ?     What  were  the  results? 

JONATHAN   HOWARDS. 

The  purpose  of  Edwards  in  his  revival  work  was  to  foster  in 
his  hearers  a  warm  emotional  type  of  religion,  touched  aud 
vivified  by  a  sense  of  immediate  communion  with  God.  This 
he  felt  sure  would  blossom  in  noble  Christian  conduct  and  thus 
redeem  the  comiuunity  from  the  laxity  of  morals  so  prevalent 

*A  popular  version  of  tbe  Bdwudean  Paradox  quoted  by  ChM.  G. 
^Intiej  in  bit  serinon  on  "  The  Tr»ilitioD«  o(  tbe  Eldera." 

Voactoand  you  can't. 
Vott  shall  aitd  you  aha  ■  n  't. 
You  will  and  jou  voo't. 
You'll  be  damned  li  you  don't. 
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at  the  time.     Thus  his  aim  whs  primarily  religious — with 
molality  a*  tbe  fruit  of  religion. 

The  uncnnverted — the  sinner — must  be  awakened.  How? 
In  his  natural  state  man  ts  5infal  and  has  no  moral  quality  to 
which  one  may  appeal.  Hence  the  appeal  is  to  selnshness— 
man's  hope  of  fnture  Hea\'en,  rather  than  Hell.  Ov«r  and 
over  we  find  in  his  •sermons  the  following  series  of  arguments: 

I.  The  iinconverterf  are  in  a  condition  of  infinite  sinfulness 
— guilty  of  sin  against  toBuite  goodness  and  love — and  there- 
fore justly  deserve  tlie  infinite  punishment  which  now  awaits 
them  am!  from  which  only  the  goodtiess  of  God  has  kept  them 
free  up  to  this  time. 

7.  This  punishment  is  utterly  beyond  imagination — univer- 
sal, eternal,  intolerable — the  most  extreme  that  an  infinite  God 
infinitely  enraged  can  invent. 

3.  The  only  hope  of  escape  is  by  the  free  gift  of  salvatioQ 
from  God.  This  catinot  be  won  by  man's  efforts,  btit  if  one  is 
violent  in  seeking  sah-ation  and  diligent  in  fulfilling  all  the  du- 
ties God  ha.s  prescrihed,  there  is  a  probability  thai  God  will 
give  htm  saving  grace — although,  of  course.  He  is  not  bound 
to  do  so.  Therefore,  be  violent  for  the  kingdom,  give  up 
your  whole  life  to  ^•iolent  endeavors  to  press  into  the  kingdom. 
Sacb  discourses,  he  says,  have  been  the  ones  most  remarkably 
blessed. 

This  perhaps  docs  not  seem  especially  awakening  to  us — ^tbe 
whole  scheme  may  appear  ridiculous  and  tend  to  rai««  mirth 
rather  than  fear  and  conviction  of  sin.  But  ^-e  must  not  for- 
get the  changed  conditions  of  our  times.  In  a  day  when  belief 
in  He!l  was  as  firm  and  fuiidaniental  as  our  belief  in  the  laws 
of  gTa\-ity.  what  a  powerful  weapon  the  preacher  had  in  his 
hands.  The  Catholic  Church  shows  us  how  compelling  this 
belief  can  be  made.  Then  add  to  this  fact  the  tremendous 
power  wielded  by  the  man  Jonathan  Edwards,  in  whom  we  find 
such  a  striking  combination  of  searching  irrefutable  logic  with 
a  vivid  oriental  imagination  kindled  by  strong  religious  emo- 
tions oud  founded  upon  a  most  severe  but  triumphant  religious 
experience  ;  taking  all  this  into  consideration  is  it  so  surprising 
or  inexplicable  that  a  "great  and  earnest  concern  about  the 
great  things  of  religion  and  the  eternal  world  became  universal 
in  all  parts  of  the  town  and  nmong  persons  of  all  degrees  and  all 
ages;  that  "many  were  awakened  with  a  sense  of  their  miser- 
able condition  by  nature,  and  tbc  danger  they  are  in  of  perish- 
ing eternally;"  that  large  numbers  were  so  alarmed  as  to 
"  immediately  quit  their  sinful  practices  "  and  "des'ote  them- 
selves to  an  earnest  application  to  the  means  of  5.ilvation.  read- 
ing, prayer,  meditation,  the  ordinances  of  Cod's  hotise  and 
private  couferences.  making  constant  inquiry  'What  shall  we 
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do  to  be  saved?'  "  thai  mme  were  so  overcome  witli  fear  as 
to  cry  out  in  the  midst  of  the  service,  or  to  weep  or  turn  pale, 
or  even  fa]l  into  convulsions;  that  some,  indeed,  were  an  affected 
that  theiT  health  was  impaired  uatisiug  theu  to  sitilc  down  un- 
der  the  inleasity  of  their  contending  emotions.  Perhaps  it  will 
he  well  to  look  at  some  of  the  revival  sermons  of  Edward)^  ia 
detail.  Take  for  instance  his  famous  sermon  preached  at  En- 
field, July  8,  1741,  upon  the  text  "Their  foot  shall  slide  in 
due  lime,"  from  Deut,  32:35.  entitled  "Siuiiers  in  the  hands 
of  an  angry  God."  His  proposition  is  "  There  is  nothing  that 
keeps  wicked  men  at  any  one  moment  out  of  Hell,  but  the 
mere  pleasure  of  God."  This  he  discusses  under  ten  headings: 
(ij  "There  is  no  want  of  power  in  Cod  to  cast  wicked  men 
unto  Helt  at  any  moment."  (2)  "  Tliey  deserve  10  he  cast 
into  Hel! ;  so  that  Divine  justice  never  stands  in  the  way ;  it 
makes  no  objection  against  God's  using  his  power  at  any  mo- 
ment to  destroy  thera."  (3)  "They  are  already  nnder  a  sen- 
tence of  condemnation  to  Hell."  (4)  "They  are  now  the 
objects  of  that  very  same  auger  and  wrath  of  God  that  is  ex- 
pressed in  the  torments  of  Hell."  (5)  "The  devil  stands 
ready  to  fall  upon  them  and  seize  thera  as  bis  own  at  what 
moment  God  shall  permit  him."  (6)  "There arc  in  the  souls 
of  wicked  men  those  hellish  principles  raging  that  would  pres- 
ently kindle  and  ilame  out  into  bell  fire,  if  it  were  not  for  God's 
restraint."  (7)  "  This  is  no  security  to  wicked  men  for  one 
moment  that  there  are  no  visible  signs  of  death  at  hand."  (8) 
"  Natural  men's  care  and  prudence  to  preser\'e  their  own  lives 
or  the  care  of  others  to  preserve  them  dues  not  secure  them  a 
moment."  (g)  "All  wicked  men's  pains  and  contrivances 
which  they  use  to  escape  Hell,  while  they  coniinue  to  reject 
Christ  and  so  remain  wicked  men,  do  not  secure  them  from 
Hell  one  moment,"  (10)  "God  has  laid  himself  under  no 
obligations  by  suy  promises  to  keep  any  natural  man  oat  of 
Hell  one  moment." 

By  way  of  application  Edwards  pictures  the  everlasting  tor- 
ments of  hell  in  glowing  colors,  and  enlarges  at  length  upon 
the  infinitely  terrible  wrath  of  his  angry  God,  with  a  reitera- 
tion of  the  utter  impossibility  of  escape  for  sinners  unconverted. 
But  now  is  a  time  of  "  extraordinarj'  opportunity,  a  day  where- 
in Christ  has  thrown  the  doors  of  luetcy  wide  open  and  stands 
calling  and  crying  with  a  loud  voice  to  poor  sinners — a  day 
wherein  many  are  Uncking  to  him  and  pressing  into  the  king- 
dom of  God. "  "  Therefore  let  every  one  that  is  out  of  Christ 
and  hanging  over  the  pit  of  Hell  now  awake  and  fiy  from  the 
wraib  to  come." 

This  .sermon  can  easily  be  parallelled  by  many  others;  as.  for 
example,    that    of    May,  1735.  entitled :     "Wrath    upon  the 
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wicked  to  the  utUnuost :  "  tbat  or  April,  J7i9,  upon  "The 
Etcmily  of  Hell  Tormcuts  ;  "  or  that  of  April,  1741,  to  prove 
"The  Future  Puiushtuent  of  the  Wicked  Unavoidable  and  la- 
tokrable." 

Of  course  Edwards  preached  upoD  other  subjectjt  abo.  but 
the  sennoas  that  awiUceued  his  hearers  were  those  tbat  appealed 
to  the  emotions,  especially  the  emotion  of  fear,  caKt  in  the  form 
of  cold  logic  but  illtimiued  with  a  surprising  wealth  of  brilliaat 
aud  rigorous  imagery. 

DAVKNPOHT  AND  THE  BXTRKMISTS, 

But,  aswc  have  seen,  there  wa^i  another  wing  of  the  new 
lights  whose  violeut  measures  aud  emotioual  excesses  brought 
tbe  whole  movement  into  disrepute.  Of  these  men  the 
most  proraiueot  was  James  Davenport,  whom  Chauncy  seems 
to  regard  ax  the  most  extreme  example  of  all  tbe  "Things  of  a 
bed  and  dangerous  tcndcnc>',"  against  which  be  writes  bis 
"Seasonable  Thoughts  upon  the  stateof  Reiigiou  iu  New  Eng- 
land." "  II  is  well  known,"  he  says,  "  no  preacher  in  the  uew 
way  has  beeu  more  nuted  for  his  iustrumeutality  ia  producmg 
these  shriekiugs  and  faiutings  and  tremblings  than  tbe  Kev. 
James  Davenport.  ofSoutboM."  And  one  of  the  charges  ex- 
hibited and  proved  against  this  Mr.  Davenport,  when  brought 
before  the  Geaeral  Assembly  of  Connecticut,  was  tbat  "he 
endeavored  by  unwarrantable  means  to  terrify  and  ailecl  his 
hearers,"  namely  "(r)  By  pretending  some  extraordinaiydis- 
covery  and  assurance  of  the  very  near  approach  of  the  end  of 
the  world. 

"(3)  By  an  indecent  aud  affected  imitation  of  the  Agony 
aud  Passion  of  our  blessed  Saviour,  and  also  by  voice  and  ges- 
ture, of  the  surprise,  horror,  amazement  of  persons  supposed  to 
be  sentenced  to  eternnt  misery.     And 

"{3)  By  a  too  pcrcmptor)*  and  uncondilionil  dcnouodng 
damnation  against  such  of  his  auditory  as  he  looked  upon  as 
opposers,  vebemently  cr^'ing  oat  that  he  saw  hell  flames  flash- 
iog  in  their  faces  and  tbat  they  were  now  !  now !  dropping 
down  to  Hell  !  " 

"An  account  of  Mr.  Davenport's  preaching,"  saysChauncy, 
"not  altogtilier  unlike  this,  a  gentlemen  in  Connecticut  wrote 
to  one  of  the  ministers  of  this  town,  upon  his  own  knowledge, 
in  these  words:  'At  length  be  turned  his  discouiAc  toothers 
and  with  the  utmost  strength  of  his  lungs  addres.sed  himself  to 
tbe  congrcgatioD  under  these  and  such-ltke  expressions,  viz.: 
You  poor  unconverted  creatures  in  the  seats,  in  tbe  pews,  ia 
the  galleries,  I  wonder  you  don' t  drop  into  Hell !  It  would  not 
surprise  mc.  I  should  not  wonder  at  it.  if  I  should  see  you 
drop  dowu  this  minute  into  Hell.      You  Pharisees,  hypocrites; 
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HOW,  now.  now  you  are  going  right  into  tbc  bottom  of  Ht:lt.  I 
wonder  yon  doii't  drop  into  Hell  by  scores  and  hundreds.  Etc.' 
And  ia  this  manner  be  ended  the  sermon  !  'T  is  then  added  : 
After  a  sliorl  prayer  be  called  Tor  all  ihe  distressed  persons 
(which  were  near  twenty)  into  the  foremast  seats.  Tben  he 
caine  uul  uf  the  pulpit  and  stripped  off  bis  upper  ganncnts  and 
got  ap  into  tlie  seat<i  and  leapt  up  »nd  down  some  times  and 
clapt  his  bands  tORcther  and  cried  out  in  these  words :  '  The 
war  goes  ou.  the  fighi  goes  on.  tbc  Devil  goes  down,  the 
Devil  Koes  down  ;  '  and  then  )>etook  him.self  to  stamping  and 
scrcimiiig  most  dreadfully.  And  what  is  it  more  than  might 
be  cxptcled  to  see  people  so  affrighted  as  to  fall  into  shrieks 
and  fits  undtr  sucli  meiliuds  as  these  ?'  " 

Just  bow  much  there  was  of  this  extreme  sort  of  work  it  is 
very  bard  to  determine  accurately.  Chauncy  arraigns  Messrs. 
Pomeroy,  Wheeloct,  Allen  and  Bliss  as  beiug  of  one  soul  and 
as  having  the  same  method  of  conduct  as  Davenport.  "  though 
I  believe,"  he  says,  "Mr.  Davenport  has  outdone  them  all," 
CbauQCy  does  uot  attribute  such  excesses  to  Edwards,  nor 
does  he  make  this  his  main  criticism  of  Whiteficld  and  Tenueiit, 
but  be  considers  such  work  to  be  the  logical  result  of  emotional 
preaching ;  and  because  of  the  wide  prevalence  of  such  ex- 
ces.ses  he  is  convinced  that  the  Revival  is  uot  the  work  of 
the  Holy  Spirit  and  should  be  suppressed. 


'31.    Criticism  op  thb  Rhvival  Movement  bv  Chauncv. 


I" 

■  As  we  have  seen,  the  great  question  at  issue  between  the 
HjCld  and  the  New  Lights  was  "  what  shall  we  do  to  be  saved?" 
^Xhfe  New  Lights  pointed  to  large  numbers  of  professing  con- 
verts and  said,  "  See  ;  those  men  got  salvation  by  beiug  violent 
for  the  kingdom  of  heaven  ;  therefore  that  is  the -proper  way. 
We  of  course  do  not  claim  that  man  can  thas  save  himself,  but 
observation  teacLe<)  us  that  this  method  succeeds."  Tbc  Old 
Lights  replied  :  "A  good  part  of  your  profejising  converts  are 
no  converts  at  all.  The  movement  has  been  a  series  of  emo- 
tional outbursts  which  are  no  sign  of  tnie  conversion,  and  the 
unchristian  spirit  of  many  of  the  leaders  of  tbc  movement, 
together  with  the  disorders  and  extravagances  which  have  been 
everywhere  prevalent,  prove  that  the  muvemenl  is  uot  a  work 
of  tbe  spirit.  True  conversion  is  always  marked  by  a  change 
of  nature,  and  a  changed  nature  always  blo«.soms  into  tbe 
fruits  of  the  Spirit  which  are  described  in  Scripture."  Thus, 
the  real  question  is  the  nature  of  tme  conversion.  Chauacy 
and  Edwards  both  claim  that  conversion  consists  in  a  change 
of  nature,  and  both  ^ee  in  Christian  conduct  the  chief  sign  of 
this  regeneration,  but  Edwards's  idea  of  tbc  afTectious  as  a  great 
part  of  true  religioa  is  lackiug  in  Chauncy,  and  as  a  result 
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those  emotionnl  excesses  which  are  so  easily  disposed  of  by 
Edwards  arc  an  insuperable  barrier  l<i  Chauncv,  and  lead  him 
to  an  opposite  opinion  of  the  revivnl  as  n  whole. 

In  Chaniicy's  opinion  the  ftindamcntal  error  of  the  revival 
mov'einetit  i&  the  belief  that  true  religion  consists  tti  emotional 
expre&.<>iou3  aud  tiot  iu  Christian  conduct ;  and  from  this  belief 
spring  the  variouit  disorders  and  excesses  against  which  he 
writes. 

1.  Errors  in  Doctrine.  These  may  be  thus  summarized  :  If 
true  religion  consists  in  emotional  expressions,  then  the  more 
emotion  one  has  the  more  religious  one  is;  and  since  oJl 
religion  is  impossible  to  man  in  his  corrupt  natoral  stale,  such 
an  emottonnl  iiwalcening  is  clear  proof  that  God's  sainng  grace 
is  working  within  him.  Hniotiun  being  a  sign  of  the  presence 
of  the  Spirit  it  is  possible  for  every  one  to  know  whether  he  is 
savingly  converted  and  to  tell  the  same  of  his  fellows — whether 
laymen  or  ministers.  The  ability  to  state  the  exact  time  and 
circumstances  of  one's  first  emotional  awakening  is  a  proof  of 
one's  conversion.  If  one  cannot  tell  when  he  w»«  converted 
doubtless  he  is  not  converted.  With  the  spirit  in  one's  heart 
working  to  save,  what  need  lias  man  to  perform  the  '*  means  " 
of  grace  which  God  intended  only  as  a  preparation  for  the 
Spirit's  coming?  How  natunl  to  attribute  dreams  and  un- 
usual  visions  and  the  snddcn  remembrance  of  Scriptural  texts 
to  the  direct  inspiration  of  the  Spirit  and  therefore  to  claim  for 
oneself  special  divine  guidance  in  all  the  acts  of  life — in  deed 
aud  speech — such  as  the  Apostles  enjoyed  ! 

2.  Errors  in  Practice.  Such  theories  atr  \'cry  fruitful  of 
erroneous  methods. 

(A)     Apptal  to  Rnutiims. 

If  emotion  is  the  essence  of  religion,  aod  bodily  effects  the 
clearest  signs  of  its  presence,  then  any  methods  which  tend  to 
arouse  the  emotions  are  legitimate  —  nay,  most  admirable. 
Hence  the  great  effort  to  induce  extreme  fear  iu  the  minds  of 
the  hearers  with  "all  the  terrible  words  they  can  get  together 
and  in  such  a  manner  as  to  naturally  tend  to  pat  weaker  minds 
out  of  possession  of  themselves,"  so  that  "  'tis  no  unuaual 
thing  for  persons  to  be  plunged  into  the  utmost  agony  and 
distress,  which  is  often  attended  with  a  trembling  of  Uic  bodjTt 
fainting,  falling  down,  etc," 

"  The  way  in  which  the.'«  fears  have  been  excited  in  many 
places  is  not  in  myopinion  (be  says)  the  best  e\'ideace  in  favor 
of  lUcm.  People  have  been  too  much  applied  to.  as  though 
the  preachers  rather  aimed  at  putting  their  passions  into  ■  fer- 
ment, than  filling  them  with  such  a  reasonable  solicitude  as  ts 
the  effect  of  a  just  exhibition  of  the  truths  of  God  to  their 
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understaadiDgs.  I  liave  myself  been  prt^ut  wheu  aa  air  of 
seriousness  reigned  visibly  through  a  whole  coriKrcgatiou ; 
they  were  all  silent  and  attentive,  having  their  eye  fastened  on 
the  minister  as  thougb  they  would  catch  every  word  that 
came  from  his  mouth  ;  and  yet  because  they  did  not  cry  out  or 
swooD  away,  they  were  npbrntded  with  their  hardness  of 
heart,  and  ranked  among  thasc  who  were  sermon-proof,  goapel- 
glnlted.  and  every  topic  made  use  of.  with  all  the  voice  and 
action  the  minister  was  master  of,  to  bring  forward  a  general 
shriek  in  the  assembly;  nay.  in  order  to  give  the  people  a  plain 
intimation  of  what  he  wanted,  this  same  preacher  sometimes 
told  them  of  the  wonderful  effects  wrought  by  the  sermon  he 
was  then  preaching — how  in  such  a  congregation  they  were  all 
tnelted  and  dissolved,  and  in  another  sn  overpowered  that  they 
could  not  help  screaming  out  or  fjallingdownas  though  they  had 
■  tMen  struck  dead.  Nay  one  of  the  preachers  in  this  new  way 
was  so  open,  some  months  ago,  as  in  plain  words  to  call  on  the 
people  to  cry  oiit,  and  plead  with  them  to  do  so.  This  lie 
did  several  times  in  one  sermon,  aud  had  upon  it  so  many  loud 
cries.  Aud  't  is  too  well  known  to  need  much  to  be  said  upon 
it  that  the  gentlemen  whose  preaching  has  been  moat  remark- 
ably accompanied  with  these  exlraordiuaries,  not  only  use  in 
Iheir  addresses  to  the  people  all  the  terrible  words  ibey  cau 
get  together,  but  in  such  a  manner  as  naturally  tends  to  put 
weaker  minds  out  of  possession  of  themselves."  Then  tollowR 
an  account  quoted  from  the  letter  of  a  friend  in  the  country, 
whose  record,  Chauncy  assures  us,  may  be  relied  upon.  "  For 
it  is  given  by  one  capable  of  making  obser\'ations,  aud  who 
bears  as  unblemished  a  character  as  most  ministers  in  the 
oountTy.  ■  ■    This  record  is  as  follows  : 

"  Under  the  preaching  and  exhortations  of  these  itinerants 
and  cxborlers  (the  manner  of  which  is  frequently  very  bois- 
terous aud  shocking,  and  adapted  to  the  best  of  their  skill  to 
alarm  and  suTpri.se  the  imagination  and  pas^inns),  'tis  no  nn- 
usual  thing  for  persons  to  be  plunged  into  the  utmost  anxiety 
and  distress,  which  is  often  nlleuded  with  a  trembling  of  the 
body,  fainting,  falling' down.  etc.  The  preacher  now  frequently 
glows  more  tempestuous  and  dreadful  in  his  manner  of  address, 
and  seems  to  endeavor  all  he  can  to  incTca.se  and  spread  the 
ri.<iing  constenifllion  (ind  terror  of  their  souls,  which  by  this 
means  is  sometimes  spread  over  a  great  part  of  au  assembly,  and 
in  a  few  minutes  from  its  6ist  apyearaucc.  I  have  seen  the 
'struck  '  (as  they  are  called^  and  digressed  brought  together 
from  the  several  parts  of  the  assembly  into  the  square  body  by 
themselves,  smiting,  stamping,  aud  crying  out  to  them  with  a 
mighty  voice  in  the  most  terrible  manner  and  language:  the 
poor  creatures   fainting,  screeching,  and  bJllerly  cr^'iug  out 
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nnder  them.  You  may  easily  tliink  nbat  terrors  of  imag^Di- 
tion.  distraction  of  passions,  and  perplexity  of  thoaghl  iliey 
eodured.  I  was  last  summer  at  an  evetiing  lecture  at  a  neigh*, 
boriog  pariifb,  at  wliicli  one  of  tbe  tno^t  t'aiuous  prc&cbers  is] 
the  Dtw  nielliod  carried  on.  He  had  entered  but  a  little  waj 
In  his  tDennon  (wbicb  wa»  delivered  in  a  manner  suGBcientl] 
terrible),  when  there  began  to  be  some  comtiiution  among  the 
young  women.  This  inspired  him  with  new  life.  He  lifted 
up  bis  voice  like  a  trumpet,  atid  plcutifuliy  poured  down  ter- 
rors upon  them.  About  half  a  score  of  young  wonicD  were 
presently  thrown  into  violent  hysteric  fits.  I  carefully  ob- 
served them.  When  he  grew  calm  and  moderate  in  bis  mao^ 
tier,  though  the  things  delivered  neie  equally  awakening,  tbc 
by  degrees  grew  calm  and  .still ;  when  he  again  assumed  the 
terrible  and  spake  like  tliundcr,  the  like  violent  strugglings 
immediately  returned  upon  them  from  time  to  time.  Some* 
times  be  put  a  mighty  cmphsis  upon  little  uamcaning  words, 
and  delivered  a  sentence  of  no  importance  with  a  mighty  ener- 
gy, yet  the  sensible  efi^t  was  as  great  as  wbea  the  nwsC  awful 
truth  was  brought  to  view." 

A  similar  account  Chauncy  quotes  from  the  Boston  Post- 
Boy,  Xo.  391,  which  speaks  of  ilincraot  preachers  as  follows: 
"  Their  main  design  iu  preaching  seems  not  so  much  to  inform 
men's  judgments,  as  to  terrify  and  affright  their  imagiuations : 
by  awful  words  and  frightful  representations  to  set  the  congre- 
gation into  hideous  shrieks  and  ontcrics.  And  to  this  end,  and 
m  every  place  where  they  come,  they  represent  that  God  is  do- 
ing extraordinary  things  in  other  places,  and  that  they  are 
some  of  the  last  hardened  wretches  that  stand  out ;  that  this  is 
the  last  call  that  ever  they  are  likely  to  bear ;  that  they  are 
now  hanging  over  the  pit  of  destruction,  and  just  ready  this 
moment  to  fall  into  it;  that  hell  fire  now  fla.shes  into  their 
faces,  and  that  the  devil  now  stands  ready  to  seize  upon  them 
and  cairy  them  to  hell ;  and  that  tbey  will  often  times  repeat 
the  awful  words  . '  Pamned!  Damned!  Damned!  '  three  or  fonr 
times  over. ' ' 

(B)     CenioPtousntss. 

If  strong  emotions  give  one  assurance  of  conversion,  it  is 
easy  to  conclude  that  those  who  have  not  experienced  the  same 
kind  of  awakening  arc  unconverted — arc  therefore  not  true 
Christians  and  certainly  no  fit  pprs-tns  to  occupy  the  pulpits 
the  land.     This  ceuaorior.  !  first  of  all  in 

Ir.  Wbiteficld,  who  «^*''  ni  something  or 

other  in  hisjt*'  1  mimUers. "     And  as 

though  be  ig  be  expressed  bis 
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i  In  biB  Juunial  of  New  Englsud  lest  "  many,  tiay  the  most 
tlutpfMCli  do  not  experimeutally  koow  Christ." 

Gilbert  Tcnncnt  showred  a  like  spirit.  Chauncy  says  "His 
weachtng  ill  Boston  was  censorious  bej'ond  what  can  be  easily 
imagiaed."  "But  the  most  icmarkablc  instance  of  this  kiud 
is  the  Rev.  Mr.  James  Davenport,  of  Southold.*'  who  was  so 
violent  in  abuse  of  the  ministers  that  many  refused  to  let  him 
preach  in  their  pulpits,  and  when  brought  to  Court  for  his 
libellous  conduct  he  wss  acquitted  only  on  the  ground  that  to 
use  such  language  be  must  be  "  non  compos  mentis." 

This  samt;  censorious  spirit  soon  became  widespread  all  oirer 
the  countrj*  among  the  common  people,  "  Parents  condemning 
their  children  and  children  their  parents,  etc." 

(C)     Ciaim  of  Imfwdiaie  Inspiralion. 

If  religious  emotions  are  a  sign  of  the  preiience  of  the  Holy 
Spirit,  how  natural  it  is  to  claim  that  verses  of  Holy  Scriptnre 
coming  into  the  mind  with  great  force  and  peculiar  fitness  to 
one's  conditions  arc  the  direct  gift  of  the  Holy  Spirit  and  in- 
tended to  piide  one's  conduct;  that  dreams  and  visions  and 
unusual  imaginations  are  the  result  of  special  revelation;  that 
in  this  time  nf  special  outpouring  of  the  Spirit  one  should  de- 
pend on  such  special  illumination  lo  guide  oue  iu  even  the  most 
trivia!  matter-s  or  wait  for  promptings  from  the  Spirit  before 
acting  at  all. 

"  Mr.  Whiteficid,"  says  Chauncy,  "had  evidently  a  turn  of 
mind  too  much  disprasing  him  toward  this  way  "  of  interpre- 
ting impulRes,  coincidences  and  dreams  as  revelation.>i. 

Davenport  was  extreme  in  this  tendencj'  as  in  many  others, 
claiming  divine  guidance  in  daily  conduct  and  revela lions  of 
various  kinds,  layiug  special  emphasis  upon  "some  extraordi- 
nary discovery  and  assurance  of  the  very  near  approach  of  the 
end  of  the  world,"  and  even  attempting  to  cure  **a  jjoor  woman, 
I  living  in  the  next  parish  to  Mr.  Davenport's,  counted  religious, 
who  had  been  totally  distracted  for  a  long  time  and  dumb  for 
a  season.  Mr.  Davenport,  possessed  with  a  notion  fsays 
Chauncy)  that  he  could  pray  her  into  her  right  mind  and  to 
the  use  of  her  tongue,  though  the  Philistines  could  aSord  her 
00  relief,  spent  a  day  of  fasting  and  prayer  for  that  purpose, 
with  a  number  of  his  admiring  brethren.  At  this  meeting  (I 
think  it  was)  he  set  a  cerlain  day,  by  which  time,  if  not  before, 
he  was  assured  she  would  be  delivered  and  recover  lier  speech. 
On  that  very  day  the  woman  died  without  having  spoken  a 
word  or  discovering  any  sign  of  being  in  her  right  mind.  When 
this  WAS  objected  to  him  he  said  hb  faith  was  verified  and  his 
nroyer  answMed  in  the  event;  for  that  she  was  delivered  that 
y  day  by  being  received  to  Hvaven." 
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Yet  even  Davenport  was  outdone  in  claims  of  spirltnal  i\rtc- 
tion  hy  his  friend  and  companioa  Barber.  Upon  hearing  of 
Wbitefield's  successes  Davenport  and  Barber  "applied  tbem- 
selves  in  an  extraordinary  manner  to  seek  of  God  this  outponr- 
ing  of  bis  Spiiil  upon  tbe  land,"  and  "particularly  that  he 
would  please  more  fully  to  inslruct  them  what  he  was  about  to 
do  and  give  them  a  great  share  of  the  Spirit."  After  a  time 
certain  texts  were  "  powerfully  impressed  upon  Barber's  mind  " 
and  be  began  itinerant  exhorting.  As  be  cotmted  that  he  had 
a  special  prophetic  mis&jon  from  God  "  somen^bat  like  that  of 
onr  Lord's  disciples,"  "he  took  no  money  with  him,  neither 
change  of  apparel  nor  shoes,  but  was  shod  with  boots;  and  as 
be  passed  along  through  the  several  parishes  of  Sonthold  he 
publicly  declaicd  that  he  had  laid  aside  all  study  and  fore- 
thought  of  what  he  should  deliver  in  his  public  speeches  to 
the  people  (Home  who  heard  him  thought  so)  and  depended 
wholly  on  the  inimediate  direction  of  the  Holy  Ghost,  and  that 
It  was  given  him  in  that  hour  from  time  to  time  what  be  should 
say."  Finally  he  reached  an  obscure  placecalledOldmau  "where 
be  abode  some  months,  refusing  for  a  long  time  to  preach  to 
them  any  more,''  "neither  could  be  be  persuaded  to  remove 
thence"  but  "led  an  inactive,  idle  life  till  he  was  grown  very 
fat  and  ragged,  alleging  in  bis  justification  that  he  had  received 
no  direction  from  the  Spirit  to  remo%'e  theuce.  and  must  remain 
stationed  there  so  long  as  the  Cloud  atM>de  upon  the  Taberna- 
cle." 

Standing  upon  the  same  claim  of  immediate  inspiration  and 
direction  were  also  the  numerous  lay  cxhorters  who  with  "pre- 
aumptuous  dependence  upon  the  Blessed  Spirit  despised  learn- 
ing (gpealcing  slightly  of  schools  and  college:^)  under  the  notion 
of  immediate  impressions  from  the  Spirit,  and  that  his  assist- 
ance would  more  than  supply  the  want  of  learning,"  and  by 
neglecting  liiblestndy  and  tbe  meansof  grace  therein  appointed 
"  reflect  dishonor  upon  the  written  revelations  of  God." 

(D)     liittrrant   Prfoehing 

This  caslom  was  a  natural  development  of  the  aggressive 
policy  of  the  New  Lights  Party.  The  method  had  its  rise, 
says  Chauncy  (at  least  in  these  parts),  from  Mr.  Whitc£cld 
wbo  was  soon  imitated  by  Gilbert  Tennent.  The  scheme  ap- 
pealed to  others  and  soon  "  the  method  of  itinerant  preaching 
became  common. "  Edwards  and  Bellamy  both  made  preach- 
ing lours,  and  Davenport  and  Barber  with  many  others  almost 
totally  deserted  their  parishes  and  spent  their  whole  time  in 
such  trips.  This  was  a  favorite  method  with  lay-ex bortcrs, 
who  in  many  ways  made  ihemselvesa  nuisance. 


STUDY  07  THB  SDWARDBAN   RBVIVAUS. 


567 


I 
I 


I 


Tbis  practice  Chauncy  vehemently  attacks  as  improper  in 
principlt  and  pernicious  in  results. 

(i)  Ministers  have  no  right  to  desert  their  own  parishes 
without  the  couaeiirt  of  their  congregations. 

(2)  ItinersnLs  of  any  kind  have  no  right  to  enter  other 
men's  parishes  unk-ss  invited,  and  then  should  uot  take  all  the 
credit  for  results,  but  should  consider  the  preparation  made  in 
the  work  of  the  regular  pastor.  Hspecially  evil  is  the  system 
when  the  ittuerauts  push  iu  against  the  wishes  of  the  acttled 
ministers. 

(3)  •■  The  tendency  of  this  practice  is  coafuaon  and  dis- 
order."  It  tends  to  dissolve  the  connection  of  each  pastor 
with  his  people  if  the  pastor  coaslautly  deserts  them.  It  leads 
to  division  of  congregations  into  parlies  and  the  formation  of 
separate  bodies — especially  as  most  of  these  itinerants  claim 
spiritual  direction  and  are  very  censorious  of  all  who  oppose 
them  or  disagree  with  their  views. 

Such  then  is  Cbauncy's  criticism  of  the  Revival  Movement. 
It  is  founded  on  a  wrong  conception  of  what  true  religion  is, 
and  so  has  unduly  magnified  the  emotional  element  in  religion, 
leading  to  all  sorts  of  excesses  and  extravagances.  It  has  been 
carried  on  by  methods  which  are  inexcusable :  it  has  been 
attended  with  numerous  harsh  and  unchristian  attacks  upon 
those  who  do  nut  sympathize  with  it ;  it  has  resulted  in  all 
aorta  of  confuMiou  in  public  worship  and  in  the  government  and 
harmony  of  the  church  bodies — unfair  attacks  upon.settled  pas- 
tors and  the  division  of  many  churches  into  separate  congrega- 
tions; and  far  from  promoting  Christian  life  and  showing  those 
results  which  are  the  legitimate  and  Scriptural  fruits  of  the 
Spirit  it  has  led  to  Spiritual  pride,  censure,  confiict,  idleness,  a 
neglect  of  the  appointed  "  means  of  grace  "  and  a  dislionoring 
of  Holy  Scripture. 

2-     True  Work  of  thh  Spirit. 

Btlt  the  Old  Lights  were  more  than  a  mere  party  of  opposi- 
tion. They  too  had  positive  theories  of  man's  natural  state, 
his  need  of  conversion,  the  nature  of  conversion  aud  its  results. 
Their  doctrine  was  the  Calvinism  with  which  Kdwards  started, 
colored  a  little  with  rationalism  aud  Arminiauism. 

CH.MJNCV'S  IDEA  OF  A  WORK  OF  THE  SPIRIT. 

Chauncy  looks  upon  man  as  in  a  state  of  natural  comiption. 
He  stands  in  the  greatest  need  of  "that  real  change  of  heart 
and  life  without  which  one  cannot  be  qualified  for  an  admission 
into  the  Kingdom  of  God."  Tbis  change  of  nature,  called  in 
Scripture  "M>mctimes  the  new  Birth,  sometimes  the  Spirit's 
Renovation,    sometimes  Conversion   or   a   being  turned  from 
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darkness  to  light  and  frocn  the  power  of  mo  and  Sstan  unto 
God,"  is  entirely  ihe  result  of  the  free  action  of  God's  Sfririt 
upon  man.  God  uses  various  means  and  inRtrnmeots  to  effect 
this  cbangc,  hut  in  substance  it  is  the  same  "  in  all  places  and 
among  all  people  under  Heaven."  Generally  there  is  fir&l  a 
preparation  in  the  minds  of  siuners,  "  whereby  God  opens  to 
the  sinner  a  virion  of  himself  in  his  sinfalneKs  aod  guilt  upon 
which  be  is  driven  out  of  his  former  case  and  filled  with 
anxiety  and  distress."  "This  is  called  by  Divines  Convic- 
tion "  After  this  preparation  begins  the  real  work  of  God 
which  is  secret  and  hidden,  "  effected  in  the  tiniversol  frame  of 
their  mind.  It  principally  lies  in  a  new  heart,  another  soul, 
in  other  \'iews  and  intentions  other  tboughts,  sentiments, 
other  principles  And  springa  of  action. ' '  And  when  this  trans- 
fonnaiion  of  nature  is  complete  the  new  Christian  character 
sho\vs  itself  in  cessation  from  sin,  and  a  high  degree  of  love, 
joy,  peace,  righteousness,  holiness  and  such  fruits  of  the  spirit 
as  are  indicaiefl  in  Scripture.  Thi."!  new  nature,  or  "  temper 
of  mind"  in  a  "  necer  failing  source  of  good  works,"  and 
while  no  one  can  have  absolute  assurance  of  salvation,  and 
"good  men  may  be  in  the  dark  about  their  spiritual  coodi- 
tioD."  ^et  it  IH  much  more  likely  that  those  who  show  "the 
fruits  of  the  Spirit"  mentioned  In  the  Bible,  are  really  acting 
under  the  influence  of  saving  grace  than  those  who  gtve  no 
such  signs  of  a  changed  nature  ;  and  as  for  special  revelations, 
etc. ,  "  the  least  spark  of  true  Christiau  charity  is  a  better  evi- 
dence of  a  work  of  God  in  the  soul  than  the  greatest  ability  to 
show  signs  aud  work  wonders."  Moreover  man  hassomcthing 
to  do.  He  cannot  earn  .talvation,  fnrthis  m  the  gift  of  God. 
and  of  course  he  cannot  "press  into  the  kingdom"  against 
God's  will:  but  God  ha.s  appointed  certain  means  to  be  at- 
tended in  order  to  the  obtainment  of  that  help  from  the  Spirit 
which  is  needed  for  salvatiou  ;  such  as  "prayer,  reading  and 
hearing  God's  word  and  the  like."  and  while  he  must  guard 
against  "  tbe  error  of  placing  works  to  the  room  of  Christ  or  of 
free  grace,"  yet  "neither  the  grace  of  God  nor  the  merila  of 
Christ  take  away  the  necessity  of  a  holy  life  in  conformity  to 
the  precepts  of  the  Gospel."  and  "  't  is  plain,  from  the  same 
Scriptures,  that  salvation  l>y  Grace  through  Christ  is  in  the 
way  of  obedience — such  an  obedience  as  proceeds  from  a  heart 
purified  by  faith  and  purged  from  dead  works  to  ser\'e  the  liv- 
mgGod."  God  "no  more  ordinarily  begins  than  carries  on 
the  work  of  faith  as  respects  ita  existence  and  operation  in  the 
hearts  of  sinners  without  the  conairriog  use  of  their  powecj 
and  endeavors."  "God  and  man  and  means  are  all  cone 
in  salvation." 


}V  OP  THE  BDWARDB&N  BBVIVAZ3. 
in.      DEirBNCB   OP   THE    RHVTVALS,    BV   EdWARDS. 

White  heartily  in  sympathy  with  the  movement  and  one  of 
the  chief  agents  in  its  spread,  yet  Edwardf  at  an  early  date 
recognised  the  danger  and  vehemently  opposed  the  excesses 
and  confusions  which  appeared  in  many  quarters.  In  1742 
appeared  bis  "  Tlionghti^  Concerning  the  Present  Revival  of 
Religion,"'  74  pages  of  which  he  devotes  to  "showing  what 
things  are  lo  be  corrected  or  avoided,  in  promoting  this  work 
or  in  OUT  behavior  under  it."  Among  these  we  find  many  of 
the  same  things  against  which  Chauncy  contended — (i)  "  cea- 
suring  professing  Christians  uf  good  standing  iu  the  visible 
church,  as  unconverted,"  attacking  minister^  as  unregenerate 
"  because  they  seem  in  compaTi>on  with  some  other  ministers 
to  be  very  cold  and  lifeless  in  iheir  minisierial  performances.'* 
or  because  of  their  opposing  the  revival  taoveoient ;  (2) 
"  spiritual  pride" — having  a  high  conceit  of  one's  own  light 
and  humility  and  leading  to  undue  assurance  of  one's  own 
salvation,  the  nse  of  har^h  and  terrible  language  toward  tlinse 
deemed  unconverted,  "nnsnitable  and  self-confident  boldness 
before  God  and  mm,"  an  improper  ai«umption  of  authority  in 
speech  and  conduct  and  of^eu  the  aflVcting  of  "singularity  ta 
external  appearances"  or  a  "singular  way  of  speaking;" 
(3)  cUimsof  immediate  inspiration  and  revelation  from  God 
to  guide  his  saint's  by  means  of  .scripture  or  impressions  and 
impulses,  with  belief"  that  per«'>n4onj{hi  always  to  do  whatso- 
ever the  Spirit  of  GiMi  (though  but  iudirectlyj  iuclines  them 
to  do."  (4)  disregard  of  consequences  that  may  arise  from 
methods  which  serve  for  present  edification,  such  as  the  care- 
les.<)  introduction  of  "things  new  and  strange  and  that  have  a 
tendency  by  their  novelty  to  shock  and  surprise  people  "  and 
leading  to  persecution  and  opposition  which  in  the  end  will 
hurt  the  cause  of  vital  religion;"  (5)  disregard  of  external 
order  in  matters  of  religion  and  use  of  the  means  of  grace  " — 
confiL-iion  in  public  worship,  "  singing  in  the  streets  going  to 
and  coming  from  worship,"  neglectiug  regular  family  worship 
and  staying  "  abroad  late  io  the  night  at  religious  meetings ;" 
and  finally,  (6)  lay  exhorting.  Yet  while  freely  admitting  all 
the-se  errors  and  irregularities  and  heartily  opposing  them, 
Bdwards  feels  that  when  the  movement  is  judged  as  it  should 
be,  "by  its  effects  and  not  by  its  supposed  causes,"  by  the 
whole  teaching  of  scripture  and  not  by  a  part  only,  or  by  one's 
own  experience  or  by  philosophy,  or  by  the  history  of  earlier 
religious  movements'  which  have  either  shown  none  of  the 
good  e0ects  of  this  movement  or  only  an  exaggerated  degree 


*  For  «milier  revivals.  u«  prcfsce  of  Chaiiuey's  S«a«oDsblp  Thougtit* 
ud  be£iimia2  <>'  ^wiida'a  Nanativeof  Surprisiug  CourcnioDB. 
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of  its  imprndences  and  excesses,  and  wben  tbe  mov«tneiit  \t 
regarded  as  a  whole,  separstiog  tbe  good  from  tbe  bad  and  not 
viewed  in  part, — if  thiift  judged.  Edwards  feels  confident  thst 
all  will  agrctf  with  him  that  the  imprudences  and  disorders  of 
enthusiasts  are  incidental  and  exceptional,  and  tbe  movement 
as  a  whole  a  glonous  work  of  God.  As  sncb.  Hdwards  deems 
it  bis  duty  to  defend  and  promote  the  worlc;  and  in  1746.  after 
the  cmolioual  excitement  of  the  raovemcnl  had  largely  sub- 
sided and  theological  questions  were  becoming  dominant  in 
public  thought,  be  published  a  book  in  which  be  sought  to  get 
at  the  very  root  of  the  question.  This  be  called  "  A  Treaiiae 
Concerning  Religious  Affections,"  giving  tut  (i)  a  discossion 
of  the  nature  of  tbe  affections  and  their  importanoe  tn  religion, 
showing  (2)  why  there  are  no  certain  signs  iudicatlag  wbetber 
or  not  religious  affections  as  such  are  truly  the  work  of  tbe 
Spirit,  and  (3)  indicating  what  are  dtstingni^hiag  signs  of 
truly  gracious  and  holy  affections,  t.  e.,  what  are  the  scriptnrsl 
results  of  the  ^vorkings  of  tbe  Spirit. 

HATTTRX  OF  THK  AFFECTIONS. 

"God  has  endued  tbe  soul  wilb  two  principal  ^ulties :" 
the  (t)  nndcrstandtog — "  that  by  which  the  soul  is  capable  of 
perception  and  speculation  or  by  which  it  discerns  and  judges 
things" — aud  (2)  tbe  will  or  incliaatioo — "that  by  which  the 
soul  is  some  way  inclined  with  respect  to  the  things  it  receives 
or  considers— or  the  faculty  by  which  the  soul  beholds  things, 
not  as  an  indifferent.  un.iffcctcd  spectator,  but  cither  as  Ukiog 
or  disliking,  pleased  or  displeased,  approving  or  rejecting." 
"The  more  vigorous  and  sensible  exercises  of  the  will  are 
called  the  affections.  Tbe  will  and  the  affections  of  tbe  9oal 
are  not  two  faculties;  the  a&cQoos  are  not  essentially  distinct 
from  the  will." 

In  some  sense  the  affections  differ  nothing  at  all  from  the 
will  aud  inclination,  and  tbe  will  never  is  in  any  exerdse 
further  than  il  is  affected.  "  The  affections  arc  no  olbcr  than 
the  more  vigorous  and  sensible  exercises  of  the  inclinatioo  and 
will  of  the  soul." 

"All  tbe  exercises  of  inclination  and  will  are  concerned 
either  in  approving  and  liking,  or  disapproving  and  rejecting  ; 
so  the  aflcctions  arc  of  two  sorts — they  arc  those  by  which  the 
soul  i5  carried  out  to  what  is  in  view,  cleaving  to  it  or  seeking 
it,  or  those  by  which  it  is  averse  from  it  and  opposed  to  it.  Of 
the  fbnner  sort  are  love,  desire,  hope,  joy,  gratitude,  com- 
placence. Of  the  latter  kind  are  hatred,  fear,  anger,  grief  aud 
such  like." 
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"  RcHgion  consists  in  great  part  in  the  affeclioos."  "  in  the 
vigorous  and  lively  actings  of  the  inclinations  and  will  of  the 
Bonl  or  the  fervent  exercises  of  the  heart."  This  is  clearly 
the  kind  of  religion  God  insists  upon  iu  scripture.  It  is  the 
kind  of  religion  Christ  and  the  eminent  saints  of  the  Bible 
bad;  and  it  follows  in  reason  that  as  "  God  bath  so  constituted 
baman  nature  that  the  affections  are  very  much  the  spring  of 
men's  actions,"  therefore,  "religion  must  consist  vcr>*  much 
in  the  sffeciious."  True  religion  of  course  involves  the  whole 
man,  and  therefore  the  understanding  as  well  as  the  will  and 
inclination  is  called  into  action;  but  "  true  religion  consists  so 
ninch  in  the  aSectioos  that  there  can  be  no  true  religioo  with- 
out them." 

NATCHAL  INABILITY. 

The  object  of  a  religious  man's  thought  of  course  Is  God. 
What  conception  can  man  form  of  God  ?  What  is  essential  to 
true  communion?  God's  qualities  are  of  two  kinds  —  his 
natural  perfections  such  as  his  power,  knowledge,  eternity,  etc., 
and  his  moral  perfections,  such  as  his  holiness  and  love. 
Natural  men  may  have  a  sense  of  God's  natural  perfection  aad 
experience  such  feelings  as  fear,  admiration,  joy,  etc.,  but  of 
God's  moral  perfections  natural  man  can  have  no  conception. 
Yet  it  is  on  the  moral  excellencies  of  God  that  all  truly  holy 
aflTections  are  primarily  founded.  Moreover,  natural  man  has 
DO  inclination,  no  taste  for  such  things  aud  therefore  can  never 
have  any  truly  religion!!  affections  which  consist  of  a  vigorous 
exercise  of  the  will  and  inclination  towards  God.  Hence  to 
have  true  communion  with  God,  man's  nature  must  be  changed. 
This  occurs  at  conversion. 


NATUEB  OP  CONVBHSION. 


Conversion  Is  accomplished  by  the  inflnence  of  the  Spirit 
dwelling  in  men's  hearts  a*  "  a  prindple  of  new  nature,  or  a 
divine  supernatural  spring  of  action."  The  result  of  this  in- 
dwelling of  the  Spirit  is  that  the  convert  receives  as  it  were  a 
new  spiritual  sense — as  "differeut  from  any  former  kinds  of 
sen.s3tions  of  the  mind  as  tasting  is  diverse  from  any  of  the 
other  senses."  Yet  this  new  spiritual  sense  is  not  a  new 
"faculty"  but  a  new  principle  of  nature,  a  new  spring  of 
action.  Man  continues  to  use  "  understanding."  but  with  this 
aew  spiritiul  power  he  is  able  to  gain  "  a  cordial  sense  of  the 
supreme  beauty  and  sweetness  of  the  holiness  or  moral  perfec- 
tion of  (God  and)  divine  things."  Man  continues  to  nse  his 
other  faculty, — the  will  or  inclination,  but  with  this  changed 
nature  comes  an  inclination  towards  God  instead  of  towards 
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sin.  Tbus  both  his  faculties  are  aflected  and  with  tti«  new 
view  of  God's  moral  perfcclioos  and  the  new  taste  for  divine 
things  come  those  tnily  religious  affections  which  consist  in  a 
vigorous  exercise  of  the  will  and  iacLinalioa  toward  God  fix 
bis  moral  excellence. 

rauiTS  OP  THB  SPIBIT,  IN  UPB  AND  CONDtJCT. 

Ver>-  widespread  has  been  the  mistake  of  attributing  to  the 
action  of  the  Spirit  many  effects  which  are  no  signs,  either  of 
the  presence  or  absence  of  the  Spirit.  Such  a  mistake  has  ea- 
coiiragcd  excesses  and  helped  to  bring  the  whole  movement 
into  disrepute. 

The  following  things. — we  can  now  perceive — are  no  signs 
either  of  the  presence  or  the  absence  of  the  Spirit,  for  while  they 
may  accompany  true  conversion,  they  may  also  be  produced 
where  there  is  no  true  conversion,  meiely  by  the  exercise  of 
man's  naiurul  powers: 

(t)     A  high  degree  of  religious  affections. 

(a)     Great  effects  on  the  biady. 

(3)  Fluency,  fervor,  or  abundance  of  religious  talk. 

(4)  That  religious  affections  arise  without  any  effort  on  our 
part  to  excite  them. 

(s)  That  religious  affections  come  to  the  mtud  in  a  remark- 
able manner  with  texts  of  Scripture. 

(6)  That  there  is  an  appearance  of  love  in  them. 

(7)  That  there  arise  many  kinds  of  religiotis  affections  to- 
gether. 

(8)  That  comfortsand  joys  follow  a  certain  order  in  appear- 
ing. 

(9)  That  they  dispose  persons  to  be  zealous  in  religion. 
(10}     Thut  tbey  dispose  persons  to  praise  and  glorify  God. 
(11)     That  tbey  make  per5on.<i  confident  of  salvation. 

(ia)    That  the    accounts  persons  give  of   them  are  very 
affecting, 

"  Nothing  hinders  but  that  all  these  thiug«  may  meet  to- 
gether in  man  and  yel  they  be  without  a  spark  of  grace  in  their 
hearts." 

On  the  other  band  there  are  certain  distinguishing  signs  of 
the  pre-sence  of  the  Spirit. — that  is,  there  are  certain  effects 
which  will  always  fallow  if  the  Spirit  is  present,  but  it  muf>t  not 
be  assumed  that  God  has  given  us  any  signs  by  which  to  be 
absolutely  certain  that  we  ourselves,  or  any  others,  are  sav. 
tngly  converted.  ("  Let  no  saint  however  eminent  and  Iiowe 
near  to  God,  think  himself  out  of  danger.")  These  signs,  th( 
do  not  prove  the  presence  of  the  Spirit,  but  merely  indite 
Their  absence,  bowe\'er,  is  good  proof  that  the  '■ 
absent. 


STODY  OV  THfi  BDWARDHAN  RBVIVAM. 


573 


(i)  Tni«  religious  afTectioDS,  as  we  have  seen,  arise  from 
the  indwelling  of  the  Spirit,  which  by  Divine  operation  upon 
man's  oature  transforms  it,  giving  a  new  sense  by  wUicli 
man  may  rejoice  in  the  moral  excellence  of  divine  tbiugs.  eo- 
lightening  the  uuderslandiug  and  inclining  the  will  towards 
God. 

(a)  The  result  of  this  transformation  within  is  seen  out- 
wardly in  the  daily  conduct  of  the  convert.  The  regenerated 
Christian  will  show  tenderness  of  heart.  "  siich  a  spirit  of 
Christian  meekness,  quietness,  forgiveness  and  mercy"  as 
appeared  in  Christ,  and  all  the  scriptural  fniits  of  the  Spirit  in 
"  beautiful  symmetry  and  proportion."  This  outward  change 
in  the  Christian  is  the  great  sign  of  the  Spirit's  presence  to 
oneself  and  to  one's  fellows.  "Christian  practice  is  the  sign 
of  signs  in  this  sense,  that  it  is  the  great  evidence  which  con- 
6rms  and  crowns  all  other  signs  of  godliness."  It  is  "asmuch 
the  proper  experiment  and  evidence  of  the  superior  inclination 
of  the  heart  as  the  motion  of  the  balance  with  different  weights 
in  opposite  scales,  is  the  proper  experiment  of  the  superior 
weight." 

Such  is  Edwards's  defence  of  the  Revival  Movement.  In  his 
opinion  large  numbers  bad  been  savingly  converted;  they  had 
experienced  true  religious  affections,  and  showed  in  their 
changed  outward  lives  clear  evidence  of  their  new  nature. 

Half  Centuhy  op  Religious  Apathy. 

The  Revival  activity  of  1735-42  was  followed  by  a  half  cen- 
tury of  popular  indifference  and  a  low  status  of  religious  and 
moral  life.  The  action  of  the  Connecticut  May  Court  of  1742, 
in  forbiddiug  itinerant  preaching,  and  the  condemnation  of 
many  of  the  revival  meilinds  by  the  "Annual  Ministerial  Con- 
vention "  of  May,  1743,  did  much  to  cool  religious  enthusiasm. 
As  a  result  of  this  and  the  wide  spread  opposition  to  many  of 
the  revivalists  for  their  censorious  spirit  as  well  as  ibeir  ex- 
travagant methods,  Wbitefield  on  bis  return  to  America  in 
1744  found  a  poor  field  for  woilc  and  was  met  with  intense 
opposition  from  the  ministers  and  colleges  which  he  had  so 
rashly  censured.  Then  came  the  doctrinal  discussion  accom- 
panying the  development  of  the  New  Light  principles,  and 
political  and  military  troubles  with  France  and  Great  firitoin, 
and  there  seemed  no  chance  for  religion  uutil  the  end  of  the 
century. 
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ftiisckri/t  Wilhelm  Wundl  sum  sUizigiten  GfburtsUge  Uherrettki 
von  seinen  S<kS(ern.  (Philoa.  Stuilii^ii,  Vols.  19  aud  20.)  W. 
Enifcloitian,  Leipzig,  1901.  pp.  615  and  7'i- 
Fiofeasor  Wundi  had  maoT  honor*  showered  upon  him  od  hi»  eer- 
eotlelb  birthday  Including  the  freedom  of  tbe  city  of  I^ipiig.  Per* 
haps,  boweTcr,  of  all  the  honors  mo»t  prized  by  n  German  >nvniit  Is  a 
Fettscrilt  composed  o(  works  of  tiJa  owu  former  pupils,  now  numcroua 
aud  scattered  In  nearly  alt  lands.  This  has  takeu  tbe  farm  of  a  iqtb 
and  aotli  Toiumc  of  hi»  Philosophiscbc  Stndicn,  and  compri»«i  articIcH 
by  Frnnk  Augell,  P.  Barth.  B,  Bourdtjii,  J.  McE.  Catlcll,  Jonas  Cobo, 
OttmnrDittrich,  OHo  Fischer,  EwaM  Flujjel,  Willy  Hcllpuch,  Charles 
H.Jiidd,  Frlednch  Kiesow,  .\,  Kirschmano.  HImund  Kiinig,  Emil 
Kraepeiin.  Onwnlil  Kiilpe,  Paul  Ro«to3lcv,  S,  W.  Scrtplnre,  Ludwig 
Lange,  Alfred  L^hmana.  G.  P.  Lipps.  E.  Menmnnn.  Rrich  Mosch, 
Edward  A.  Pace,  Raoul  RicUter.  Busiian  Scbmid,  O.  StOrriug.  G.  M. 
Siratton,  Karl  Ttiieinc,  E.  B.  Titctocoer.  A.  Vierkandi.  W.  Weyganill, 
Wlhclm  Wirtb.  Julius  ZciUcr. 

GrundtSgK  der  Piycholo^ie,  vqii  Hsruani*  Eduingiiaus.  Band  i. 
Veil  &  Cotup.,  Leipzig.  1901.  pp.  694. 
The  first  book  is  devoted  lo  general  qnestiona  concemlnK  tbe  soul, 
consciousucss  sad  uDcousciousiitu,  suil  the  melbodi  of  Psychology. 
Tbe  second  treats  of  the  alructuie  and  functionHof  the  iiciToasays- 
tem.  Tbe  third  part  considers  the  simplest  psychic  forma — GratMo- 
aationa  aud  tbcir  apecidc  qualities — to  which  about  one  hundred  and 
fifty  pages  are  devoted.  Then  follow  a  cbaracteriicatioa  of  seuMttions 
la  their  general  pecullArlties  and  relation*  lo  time,  apace,  movement, 
similarity  and  diHcrenee,  unity,  niulliplicity,  and  the  relations  to  tbe 
Stimulus.  Conceptions,  feeiin^s  and  will  follow.  The  fourth  book 
deals  with  the  most  general  lows  of  paychlc  life,  the  cotitemoiiety 
of  p«ychtc  form*,  their  sermence,  reproduction  in  experience,  memory, 
babit.  repetition,  and,  Snally,  relations  of  psycbic  processes  to  move- 
ments. 

The  Home  Life  of  Borneo  Head-Hnnters:  Tti  Festivals  and  FeUi- 
Lorg,  by  William  Hsmky  Furnbss.  J.  B.  Lippincott  Co.,  Phila,- 
ddphia,  1903.  pp.  197. 
The  writer  spent  twelve  months  In  Borneo  and  attempts  to  girc  an 
unprcindiccd  impression  of  the  savages  be  saw.  It  Is  a  tborooKbly 
unique  and  sympathetic  narrative,  copiously  illustrated  with  several 
■cores  of  pboiofcrapbs  talcen  on  the  spot.  Pasalouatc  as  is  tbe  lovcof 
these  people  for  adding  to  their  colleetioD  of  heads,  which  alwan 
hangover  the  fireiu  their  loDzcouiuiuual  bouses,  and  grOM  as  Is  their 
idoUlry,  they  are,  nevetlheiefts,  on  tbe  wliole  altractive  people  an 
they  are  described  la  tbi*  book.  They  are  entirely  peaceable  among 
themselves,  more  chnale  and  Indnstriout  than  most  savages,  cheerful , 
bat  clinging  tenaciously  to  their  euatoms,  tattooing  elaborately,  etc. 
The  great  charm  o(  this  book  is.  iti  a  word,  that  the  author  has  gone 
to  tbe  soun-es  and  has  told  us  in  a  frank  way.  utterly  uneucumbcred 
bj  etaditioa,  exactly  what  be  mv  among  people  who,  in  some  cases 
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bad  nwer  sf«a  s  white  man.  The  trittes,  he  vittted,  >re  aimply  adult 
cllUdren.  excitable,  very  aaperstitioua  eipKiallj-  of  ooKoauio  taboos, 
BSd  mntiy  of  boiti  sexea  have  nuiKiiilicvQt  jiliyaiquca.  Abbofrcnt  astbe 
rii»toin  is,  prrhapn  the  greatest  ncbicTement  of  tbeantbor  la  tliat  be 
cvcu  makca  ua  untleffttaiid  to  aumc  cztcut  tbe  atcuige  Insttoct  on 
irblch  liead-buDting  rcbta. 

yerglritAenJe  eMetntstke  Pkysiol&s^'  dtr  nttdtrtn  Titrt,  von  OlTO 
vosFURTH.  G.  Fischer,  Jena,  1903.  pp.  670, 
This  coinpTchensiTc  work  really  niarksoffa  new  field.  After  a  tei* 
brief  acciluna  on  pTclimiuarx  chemical  ideaa,  tbc  author  proceed*  to 
diKUM  ihc  bIu<Hl  <jI  worniB.  mollusk*.  crnatacea,  ioscctei,  etc.;  tbca 
take*  up  reapiiatioD  and  tta  organs  la  the  lower  foims  of  aqnetie  aod 
luoi)  life.  Tb*  thiril  Aftction  diftcnsses  the  Dulcitioa  of  prototoa,  ecbln- 
tMlermi,  -wortus.  mollnsk.*,  crustac^ea.  artbropoda,  etc  ,  and  mmparea 
thcRi.  Serretluu  followK  next,  then  aDimal  polaona,  then  special 
aectetion  such  ax  coloring  matter,  mnscine,  silk  and  wax.  The  uius- 
deaare  next  discnued.  theu  the  (ratne  work  ol  the  bod  v.  the  pi|[- 
mcnta  of  the  different  orders  of  life,  reaidaal  master  or  Klycoxea,  fat, 
lime  nnrl  ash.  tbc  lipaof  the  »riunl  glands,  with  n  chapter  of  especial 
interest  ou  ihc  chemical  coadilious  of  existence  among  invctiebratia. 
A  va»t  botly  of  intcreaiiiiK  matter  witb  tables,  literature,  aud  index  of 
both  topics  and  authors  followa.  It  aeema  to  a  layman  in  the  salijfet 
to  be  a  masterly  picccof  work. 

Deveiopment  and  Evoiution   FmHudinjT  PiyfhO'phyiicai  Eroluticn, 
Euotution  by  Orthofiiaty,  and  the   Tkeary  of  GenelU  Modti.  by 
jAtlBS  Uarje  Baldwin.     Tbe  Uacmillaa  Co.,  New   York,  1901. 
PP-  395- 
This  work  la  divided  iato  three  parts;  the  first  entitled  the  ptob- 
lem  of  Kenetis,  consi:^liuK  uf  matter  that  has  larKcly  been  printed  be- 
fore; part  two,  the   method  of  evolution;  aod  part  three,  ciittcisou 
and  iutcrpictation.     These  two  lailet  parts  sic  "  uo^tly  new  matter." 
Here  the  pniblcms,  which  th<;  writer  treats  witb  "  hope  with  tiuScirnt 
fear,"  are  the  expoiittun  ol    the   pd^cho- physical  evolution  auU  the 
ODtline  sketch  ol  the  theory  of  een^tic  modes.    Ak  a  wfaule.  the  work 
is  abstract  with  great  strcM  IsitT  upon  method.     A  copious  appendix 
contaiiia  various  papers  of   tbe  author   up  to  date,  witb  (quotations 
from  H.   P.  Osborn,  statements   of    Lloyd  Morgan,  dJacnssions  with 
Poulton,  Heaillcy  aud  Conn,  and  various  reviews. 

Diilionary  0/ PhUotophy  and  Psythelogy.  Edited  by  Jaubs  Uask 
BA.ij)WtH.  Volume  a.  The  UacmiUau  Co.,  New  York,  1902.  pp. 
893. 

The  anthoe  and  his  many  coadjutors  present  here  the  remainder  of 
their  dictionary  frora  "Leading  of  Ftoof '"  to  "  Zwingli."  Then  follow 
ittdaxe*  of  Greek,  German,  French,  and  Ilaliaa  term*.  A  third  bibll- 
Ograpliic  and  biographic  volume  is  to  follow. 

Tbesertice  of  tbl&  compreheusive  work  la  sure  to  be  great  and 
•ometbing  of  the  kind  ha»  1on]{  been  uidly  needed.  Of  course  tbe 
work  of  the  difiereni  co-laborers  varies  grratly  in  value  as  does  tbe 
work  ol  the  same  writer  upon  diflercnt  themes.  Souiciimrscatremel'ir 
Taluahlc  and  new  matter  la  fci'rcn  in  pithy  form,  and  the  reader  will 
know  that  some  of  even  the  loueer  article*  arc  perfunctory  and  aridly 
general,     All  psychologists  wilt,  of  course,  welcome  aucli  a  volume. 

CmndtSge  der  Psychologi*,  yon  Hi;<rO  Uvkstbbobrg.  Lcipaig. 
1900.    pp.  563. 

This  Tolnme,  although  more  than  two  yean  old,  baa  jnst  been  r«> 
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crivcd,  December,  190a.  The  writer  firnt  treats  tbe  problem  of  pa]r< 
cboloKx;  itH  pTCSciit  tcndcucica:  its  <i>iitciiiu]aK>d  buia;  its  ret»- 
ttocs  to  biatory.  kicdcc,  uad  life.  The  second  tMut,  ou  psj-cbic  ob)Kts, 
diicuuni  t)t«  relation  to  cout^^iousncift,  to  space  and  titu«  ;  pavcliJc 
manifold  HOI'S,  stxil  s  <ic(CTiption  of  tbe  psychic  objeci^,    Tlie   third 

Ct,  on  pijfchie  connection,  treats  of  conneeiioo  throuKh  ttieaotil,  the 
iv,  th«  apperreption  theory,  hiological  explanation,  theory  of  ajifto- 
ciaiioo  and  of  action.  A  ^oo<l  patt  of  this  work,  and  that  the  most 
characletlstic.  has  already  appeared  some  two  }'ears  ago  in  au  English 
anil  American  edition. 

Ausefwahlte  BeilrUge  tur  Kindrrpsyehologie  und  F&dagogik.  tod  G. 

Stami,iiy  Hall.    Translated  by  Dr.  JoKph  Stimpll.     O.  Bonde. 

Alttuburtf.  1903.  pp.  454' 
Thia  la  volnme  (onr  of  the  internKtionsI  library  of  pedagogy  anil  its 
auxiliary  sciences,  and  may  be  followed  by  aiiotbcr  volume.  Dr. 
Stmupfl  baa  here  ttaiisldic'l  thirteen  of  Dr.  Hall'a  papers.  Theseare 
the  Stndy  of  CliiMrcn.  Children's  Lies,  Contents  of  Chililren'n  Minds 
on  Enlcriag  School,  Tbe  Story  of  a  Sand  I'llc,  Tlic  Love  and  Study  of 
Nalute,  Research,  tbe  Vital  Spirit  o(  Teschi.ig.  The  New  Psycholofty 
as  a  Basis  of  Udueatlon.  Tbe  Ideal  School.  Some  Aspects  of  the  Early 
Sense  of  Self,  A  Stndy  of  Fears,  and  others.  SeverAl  of  thc*e  have 
been  annotated  by  the  iraiisintor  who  bas  nlw  wrilten  an  intro- 
duction of  twenty-two  pages  giving  some  sketcb  of  ebUd  study  in 
America. 

»/.  Th€  Survival  Valutt  0/  /fay.  3,  A  Slatitlital  Study  of  Educa- 
tion in  the  Weit.  by  Hakvkv  A.  Carr.  Invcaligatious  of  the 
Drpaitment  of  Psycbolocy  and  Education  of  tbe  University  of 
Colorado.  Vol.  i.  No,  3.  Boulder,  Colo.,  Nov.,  1902.  pp,  ^. 
In  tbe  second  of  these  studies,  the  author  finds  that  as  compared  to 
group*  of  States  called  by  the  Census  Rurrau.  North  and  .South  Allan- 
lie.  North  and  Souib  Crntral  and  West,  the  Inttn.  aliliough  the  pro- 
portion of  thildrcu  to  the  po}iulation  is  lower  than  in  any  other  sec> 
tinn.  is  first  in  propnrtiuiiaie  aitciidaiice  and  tii  financial  equipment 
and  proponiuaaic  luppoct;  first,  in  the  requircmcais  in  Enifliph  and 

■  History  in  the  hi^h  school  nud  tbe  average  U-ngtb  of  its  course  and 
in  hifcber  education:  first,  in  altendaace  of  students  reaidin){  in  tbe 
division  and  in  the  proportionate  number  of  such  stadeuts.  In  other 
roapects,  it  is  wcond,  thinl.  etc. 

In  tbe  first  paper,  Mr.  Carr  k^->ik%  as  a  valuable  discussion  of  the 
play  ([ueAilon.  He  inclines  to  the  survival  view  rather  than  the  prac- 
tice theory  of  Grooa.  Araon);  the  rapidly  growing  hlernture  on  ttais 
subject,  we  must  class  this  paper  as  one  of  the  beat. 

The  Hearts  0/  Men,  by  B.  Pisldino.     Hurst  &  Blackett,  I^Ddon, 

■  1901.    pp.314. 

Tbis  book  is  by  no  means  a  sequel  to  the  author's  notable  "Soul  of 
a  People."  It  discussessome  jodiSetent  topic*  invoKiai;  tbe  nature 
ofreligion;  lis  use;  optimism  and  pesaimi>ni|  miracle;  after  death  ; 
Snnday;  prayer  ;  men's  faith,  and  wonicn's  faith;  Cod;  the  sacrifice 
and  tbe  mother;  euthnslasni:  beaten;  the  way  of  life;  theology,  ete. 
Altbongb  well  read  this  author's  gieat  charm  is  in  the  wide  personal 
espcfiencc  from  wbicb  be  draws  bis  oiaterial  and  bis  anique  though 
Mmewbat  nnsyttcmatic  style. 

H  Dit  EnitleAung  der  ersteH  WortbedmluHgen  Mm  Kindt,  Ttm  BsMsr 
Hrl'Ma.vk.     I^ipilg.  190J.    pp.69. 

We  have  bare  s  valuable  stHdy  of  tb«  derclopiBCat  ol  tbe  first  mean- 
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ing  attached  to  irorda  bj  children.  Th«  writer  bu  auid«  good  aK  of 
Asiericftn,  English  Bod  other  aathoritiea,  Bad  baa  abed  r«a.1  light  aod 
bronRbt  aoaie  progr«w  to  our  knonledge  of  the  earl;  tblokJag  and 
*pe«kinf;  o(  childien. 

Die  Stetettts  Kindts  ntbit  JturtetH  Crundrits  dtr  w^ierrm ptycAil^eu 
EvalalioH,  von  Dr.  J.  A.  SixoRsev.  Leipzig,  1903.  pp.  So. 
Th«  writer  first  treats  of  the  soul  oE  the  uew-born  child,  tben,  attbe 
age  o(  three  moDthi,  on  tUe  bkiitof  teauof  tactilogicAl  and  flcoB«tk 
aenaaiioiK;  wicb  luletetiinE  remarks  on  reeling,  knowledge,  and  nenro- 
peyctaic  hygirnp.  He  iIischhsi-s  tnore  brisfly  tbc  period  trom  tbe 
4tb  to  tbe  lotb  tuonib,  from  tlie  tst  to  the  3a  <reat.  and  more  folly 
from  tbe  3d  to  tbe  6tb  year,  wltb  brief  reniarka  oa  jontta. 

CAild  Culture  Atairdiug  to  the  Laws  a/ PAyiiotogicat  Piychology  amd 
Mental SugxeilioM,  by  Nkwtom  N.  Ridiibll.    Chicago,  1903.    pp. 

The  ftuUior  i>  lecturer  on  heredity,  mycbic  phenoraena.  incpira- 
tlon,  brain  buildiog  aud  loul  growth,  uia  book  is  the  work  of  one 
wlio.  It  would  appear,  bas  either  never  beard  of  Wuadt,  Uotfdiug  and 
the  rest,  or  has  no  use  for  them.  There  1%  extremely  little  iu  this 
work  that  suggcats  pbysiological  psychology  in  tbe  iwtitc  of  tbeae 
writers,  but  the  author  bclicTca  in  muial  ttainitis,  ideali,  Ecvcrcnce, 
purity,  tbe  home  infiuence,  energy,  and  reasou;  but  disbvlievca  in  to- 
DBCCOi  dominccriDg  on  the  part  of  parent*,  partiality,  etC- 

ihycAologie  der  NalurvfUter,  von  Pmtx  ScatJLlZB.  ireipdg.  1900. 
pp.  39a- 
This  author  xeeka  to  prove  that  "tbe  psycholoKy  ot  wild  men  is 
not  wild  psychology."  To  coutrol  Mvagcs,  the  German  way  is  to  edu- 
cate thciu.  Tbc  author  has  rr&il  very  Widely,  aud  divides  his  subject 
into  tbinkiii};,  willing,  and  tbc  religious  views  of  aatnrat  men.  In  aa 
appcudix  he  given  ftu  iutercatinjc  diKcsl  of  Sutherland's  "Evolution 
ary  Hibics  "  which  nppcArrd  juflt  after  bia  own  work  w 
and  which  heenthuAiasticBlty  approves. 

Mind  in  Evolution,  by  L.  T.  Uobboctsb.    Tbe  Macmlllan  Co.,   H«w 
York.  igoi.     pp.  415. 

This  important  work  is  descrJWd  as  an  analysis.  Its  chapters  ar^— 
miiid  AS  a  (actor  in  evolution,  organic  adaptability,  reflex  aclioa,  in- 
alincl,  ftssiinilBticn  nnd  rcti4jn(tment,  concrete  experience  and  the 
practical  Judgment,  learning  among  the  higher  animals,  the  method 
of  trial  and  error,  some  ex  peri  menial  results,  knowledge  of  rancrete 
objects,  ariicnlatc  ideiu.  intciligencc  and  tbe  social  instinct,  the  con- 
cept, products  of  conceptual  thought,  systematic  thought,  summary 
of  tbe  stages  of  correlation,  organiiation,  conflict  and  evolution,  self 
conscious  development. 

Analysies  el  Esfiritt  Syathili^Hes,  par  Fb.  pAtnjUH.  F-  Alcan, 
Paris,  190J.  pp.  196. 
Thenc  two  are  tbe  ifreat  movements  of  tbe  hnmsn  spirit  to  which  all 
psychic  aj)erations  submit.  Different  types  of  each  art  described, 
their  qualities,  defects  and  excesses,  and  the  mean  li  found  In  an 
equilibrium  between  them. 

Etquitse  Piychiihgique  dei  Peuptes  Europdem,  par  Au'HaDFof;iu:,As. 
Paris,  1903. 
Thia  is  a  study  0/  national  character  with  chapters  each  for  Greeka, 
Italians.  Spnni.-tnli.  the  Bnglish  people,  Germans,  RussiaDS,  Prcocfa, 
and  the  Nco-Latius. 


was  puhli^ed, 
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i.t  Cxraetire,  par  D.  Mai.aphrt.    O.  Uoin,  Paris,  1902.    pp.  305. 

After  cbaracterieiug  cihology,  ita  object  and  ll»  uictbod,  the  author 
pUMS  10  discuss  tl]«  {scturs  of  charftcici,  and  nieta^byaical  tbeorica 
concerning  it;  those  of  terapernraent,  an'l  psycliological  theories  con- 
cernitiait;  clRsAiScailon  ;  and  concludes  with  a  chapter  on  tbe  mor- 
bid  and  abnormal  traits  and  characteristics. 

A'ituUtnih  Annual  Report  0/  the  Bureau  of  Armrican  Ethnology. 
1897-98.  Paris  I  aud  1.  Guvt.  Print,  Wuhintjton,  1900. 
This  report  ihowft  no  »ign  of  falling  below  the  high  stanilard  always 
nainLaitied  by  these  publicaliong,  which  are  a  great  credit  to  Ameri- 
can Kcbolarslilp  find  to  the  liberality  of  our  government.  Among  so 
many  inierestiiig  papers  it  seems  invtdioiiii  to  sinKk'  ODt  any  for  spe- 
clal  inetiliou,  but  ccTlalnly  all  wilt  be  iDiercsied  in  ].  W.  Pewkes's 
Tuaayan  Flute  and  Saake  Ccictuuuiea.  ami  in  his  investigations  of  the 
migratioDS  of  the  same  tribe,  and  in  Mr.  Jenka's  Wild  Kicc  (iathcrera 
of  the  Upper  Lakes.  The  stndy  of  dons,  which  constitutes  a  large 
portion  of  the  other  volume,  is  also  of  a  hi^li  degree  of  value  and  in- 
terest. 

Ltt  Ohttisions  (I  la  Piyckaslkinie,  par  PrERRS  Jakkt.     Paris,  1903. 

This  elaborate  work  first  analyzes  symptoms  classified  tinrler  obse«* 
live  iilcaa,  forced  aKltations.  pa  y  c  hast  heal  c  stigmata.  The  second 
part  is  ou  the  Kcneral  abatcoicnt  of  paycbic  tcu»iou,  and  first  trc»ts  of 
psycho-gcueiic  theories  of  evolution  and  dia^juuscs  the  treatment  ul 
the  place  of  psycbsetheuia.  The  work  follows  the  method  of  his  pr«- 
vions  book  on  Forced  Ideas. 

Psyekopathologicai  Rfitnrches.    Studies  in  Mental  Dimoeialion,  by 

Buuis  Sil>is.     Published  under  the  auspices  of  the  Trasiees  of  tb« 

Psychopathic  Hospital,  Depanment  of  the  New  Vork  lufiruiary 

for  Women  and  Children,     ti.  G.  Stechert.  New  York.  1901.     pp. 

339- 

This  Is  a  collection  of  studies  by  Dr.  Stdis  and  bfs  assistanu,  W.  A. 

White  and  C.  M.  Parker.     The  chief  topic*  are  mental  dissociottoa  in 

functional  psychoses,  in  alcoholic  niDnesia.  in  psychic  epilepsy,  in  de- 

pieifiive  delustoun]    states,  in   fuuctlousl  motor  disturbances  and  In 

psycho-moior   epilepsy.     The   few    typical  ca»es  here   studied   were 

selected  from  ■  tiinns  of  materia!,  and  the  cfiort   is  to  avoid  theories 

and  give  resumes,  the  conclusioua  being  reserved  for  another  work. 

promised  soon,  entitled  Principles  of  Psychotoxy  and  Psychopathol. 

Lti   Obitisions  el  les  Impulsions,   par  A.  Pitkrs  et  E.  Riots.    O. 

tDoin.  Paris,  1903.     pp.  434, 
This  work  treats  Srstof  obsessions,  impulsive  and  ideational:  hallii- 
einations;   pbobms,  (heir  cause,  progress,  duration,  prognostics,  diag- 
nostics, anil  treatment.     The  second  part  is  lievuted  to  the  impulses. 

•  Zur  Psychol ffg it  und  Patholojrie  SOgertanuttr  occulter  Ph^nomene,  ?on 
C.  C  JusG.  Irfiprig,  1902.  pp.  121. 
This  young  Zurich  psychiutrist  Krst  discusses  an  fnterestlnE  case  of 
•omnambulisui  in  a  spiritual  medium.  Then  pa»M8  to  the  develop- 
ment of  somnambulic  personality,  bemi-soiunambulism.  automatism, 
hallucination,  change  oi  cbaiacter,  relation  to  hysterical  attack  and 
the  patient's  speech,  etc. 

Jifarlineau's  Retigiontphihsophie,  von  Oklo  J.  Prjch.     Newark.  0. 

I      pp.  103. 
Anuricaa  students  of  philosophy  abroad  arc  doing  a  good  lervict  in 
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SSO  XJTOXATDKK. 

sprca<IiDfr  kaow1e<1fc«  of  AmeHcso  sntl  BsKlisfa  arstems  by  cfaoo»uig 
(or  the  topic  oi  tbeir  di»»crUtion»  brief  prctcaUtion*  of  home  writer* 
This  ia  «  god  illu»iiftlioa  of  iu  claaa. 

Tfuolagy  and  Ike  Social  CamciautHess.  A  Study  of  the  Rtlalions  nf 
the  Social  Consdousnets  to  Theology,  by  Ubhxv  C.  King.    Th< 

MscmillBU  Co.,  Kcw  York,  1903.  pp.  153. 
Und»r  the  r««l  aiMminf;  of  the  ■ocial  cooaciotiRne**  (or  theolftgy  are 
Iteated.  ils  dcfiuitJoa,  the  iDttdFquscy  of  lualysls  to  the  orgsiiifm,  tkc 
rthtciiinKof  reli){ioD.  and  tbe  euipbasit  uiroa  the  bi«^^^ical  clcmcot. 
Under  the  influence  of  the  Mcial  conM'i«n.ints»  upon  throloiclcsl  doc- 
trtne  arc  tnatcd,  the  influence  of  ihc  dccpeniiig  tcoK  of  the  like- 
mindcilncBS  of  mcD  upon  theology,  of  the  notual  Influcocc  of  men 
upoa  it,  and  the  value  aad  McrcducMot  the  pcr»OD> 

The  Fsyckotoeicai  Elements  <(f  Religious  FailA.  Lecttires  by  Cbmrles 
C.  Emcit.  Blitcd  by  Edward  UaIc.  The  MacmillaD  Co., 
New  York,  1901.    pp.  ttj. 

This  book  it  b  rcepotut^  to  tbe  wiih  of  Dr.  BTvrctt'a  frirnda  that 
there  should  be  some  peruiaoeol  record  of  bis  lectumoD  theology, 
the  charu-ter  of  which  ia  ut;ii]ue  ami  hat  made  a  profound  Impretaton. 
As  he  left  no  maDuacripts.  rrconntr  wsa  bad  to  notea  of  stadrota.  Hia 
tbeoloKlcal  instruction  was  rfividcd  iulo  two  couraes,  Tbe  sbortcr 
one  wni  on  ibe  p^ycboloKJcal  eUmvoia  of  religious  faith.  Tbia  la 
compriiicil  in  tbc  second  voUme  ntid  la  to  be  followed  by  another  coii- 
lainfng  the  lougcr  course  ou  tbc  subject  coatcnt  of  rcltinoas  'sitb- 

A»  Eaay  on  Laughter;  Its  Forms,  its  Cauxes,  its  Development,  and 

ill  lvalue,  by  Jauks  S(JU,V.     Longmana,  Green  &  Co.,  New  York, 

190 J.     pp.  441- 

The  eb(«f  (Chapters  are  the  Smile  stid  tbe  Lsnf[b;  OccaaioDS  aod 

Cause  of  Laug  titer;  Varieties  of  tbe  Laughable;  Theories  of  the  Ludl- 

cfODs;  Origin  of  I.snijhtrr  ;  lis  development  id  tbe  First  Three  Yeftra; 

tbc  LsugUter  of  Savages ;   Laughter  iu  Social  E\'olutioti ;  in  tbe  ladl* 

vidual  or  Ilniiior  :  la  Art  or  Comedy;  with  a  final  chapter  od  lb«  Cltl- 

mate  value  And  Limitations  of  Laughter. 

La  Mimiqus,  par  Edouakd  CtTVRa.    O.  Doin,  PaHs,  1901.    pp.  566. 

Tbe  chief  chapters  are  on  tbe  muscles  of  the  bead  ;  [be  analjsiaof 
esptesaivc  moveintuis  ta  (ace.  bead,  trunk,  upper  ami  lower  IJmbs; 
and  finally  ibc  syulbvain  of  cxptcaaive  tnoicmcuta  is  devoted  to  cbar- 
actcruotiou  of  botf  a  doica  feelings  and  aentimcnta.  There  is  lilUe 
attempt  nt  origitial  work  and  little  BOrelty. 

Atlgemeine  ^fEsChelii,  von  Jokas  Cohk.  W.  Gngclmann,  Leipclg, 
1901.    pp.  393. 

The  writer  treats  tbe  content  of  the  field  el  »*tbetic  worth,  its  lig- 
nlficance  aod  its  linittationa,  with  various  subordinate  chapters. 

The  Sensation  0/  Pain  and  the  Theory  0/  the  Specific  Sense  Bner- 
giet.hy  Anna  J.  McKhaC.  Clixperiiu«Qtal  Studies  in  Paycbalogy 
and  I'e"l«gogy.  edited  by  Ligbtncr  VVitmer. )  Oina  and  Co.,  Bo>- 
ton,   1903.     pp.  87. 

After  an  analysis  of  the  pain  judgment,  chapters  follow  on  scneTsl 
jadgment,  qualitative  distiuctnem  and  diicctncss,  on  pain  ladgmest 
ana  lademenU  ol  other  scnsaiiona.  Part  two  is  devoted  to  tbe  atimn* 
lalion  of  pain,  and  part  three,  to  Rn  account  of  pain  as  a  specific  dilter* 
estiallon  of  »es*e. 


CrPERATtma. 


) Essays  Historieel  and  Literary,  by  Johk  Ftskk.  a  vol«.,  pp.  433  kd(1 
516.  Tlie  Blacniillau  Co.,  New  York.  igoi. 
ThMc  two  fiumptnoaa  ^olmnes  ure  n  pleasure  to  handle.  The  mate- 
rial of  tbe  first  volume  wai  jntetid'ed  to  be  embodied  iu  a  larger  work 
called  A  tlistory  of  the  American  People.  Mary  of  tlie  cliaptera  wen 
Eiren  as  lectures  and  ninst  had  been  priTitetl  hcfoie.  The  topics  are: 
Ttiomaa  Hulcliinion,  Cliarles  Lee.  Ilamilion,  JcfTciton,  MadiMiii, 
Jackson.  Hftrrison,  Tyler,  Wdnter,  Milton.  Huxley,  Tymlall.  Spen- 
cer's servirp  to  rrUKion.  tli«  Boston  Tea  ?otty,  OM  and  New  ways  of 
Treatirg  Hietoiy,  ilic  Fall  of  New  Prance,  Crolution  and  the  PrcKot 
Age,  and  Kosbcbei  the  deatblesa. 

Shakeipearr's  Pintraynl  of  the  Moral  Lift.  \iy  Fxank  Cbapman 
Snaitr.  Chailes  Scfibuer's  Soua,  New  York,  1902.  pp.  331. 
TUiB  book  ia  dedicated  to  Professor  Carman,  and  lt«  chapters  are  a 
«ady  of  motive",  tran^cendenmlUm,  tbccriterloiiof  ri^jht  and  wrong, 
the  nature  of  ibe  good,  conscience  and  the  couicieucek's*.  the  freedom 
of  Itic  will,  virtue  nrul  happiness,  ethic*  and  nieiaphy^lca.  It  is  un- 
(orlnnaCc  that  the  antbor  lias  limited  his  survey  to  dramas  put  in 
their  present  form  after  the  close  of  1600. 

The  .Viia  of  Man:  a  Text  Book  of  Piyihotogy.  by  Gustav  Spillsr. 
UacUllIan  &  Co.,  New  Voik,  1901.  pp.  SS'- 
In  the  preface  we  are  fold  that  every  portion  of  each  chapter  ia  the 
eutconie  of  research.  In  the  6r»t  pan,  entitled  Method,  chaptert  dii- 
C116S  systems  as  distributed,  as  oreaniEed.  as  nced-Haiis(ying,  aa  rede- 
v«lo|>cd,  as  ueed-iletermiued,  and  as  unified.  Part  Secoud,  General 
Analysis.  Part  third  Is  entitled.  General  Synthesis,  and  discusses 
systems  as  individualiieil.  clasaiQed,  and  as  attention  determinetl.' 

j  Grmndxage  dir  pkysiologisehtn  Fsytkologii ,  too  Wilube-U  Wondt. 
Vol  2,  pp.  680.  W.  Engelmaan,  Leipaig,  1903, 
The  second  volamc  of  this  thoroughly  revised  fifth  cditiou  coatnias 
15^  cuts  and  £S6  ^ages.  As  this  is  prohiitily  the  last  revision  of  th* 
CDicf  work  of  the  leading  modern  psychologist,  it  will  lottf;  be  a  Btaad> 
■rd.  and,  of  course,  should  be  in  the  possesMoii  of  every  one  interested 
in  the  tubjcct. 

Ouilities  of  Psychology,  by  Wii^klm  WmtDT.    Second  edition.  W. 
I  Engeluiann,  Leipzig.  1901.     pp.  J90.     Price.  la.OO. 

This  second  English  edition  includes  all  that  the  author  baa  Incor- 
porated in  the  fourth  German  edition.  There  ure  some  iweuty  ^laeca 
which  have  been  more  or  In^sexteti^ively  rewritten.  The  work  is  now 
«  compact  and  tRNtefuI  volume  and  tnclades  a  transcript  of  Wuudt'B 
moBt  imporUnt  conclusions. 

Lehrtmtfi  tier  Piyehotogie,  von  DK.  Wii,rk[.m  jRRi7!tJLlj{lf.  WIen  uud 
LcipiiK.  1903.  pp.  313, 
This  handbook  follows  the  general  topic  of  knowleilge,  feeling  and 
win  with  a  brief  appendix  on  sleep,  dreams,  hypnoii&m,  and  apeecb 
diaturhancea.  It  Js  empirical  although  it  lays  HtlleeireBS  upon  erperi- 
tDenial  subject  matter. 

BeitrSgt  sitr Psythohgie  und Phitoiophie.xon  Giirz  Maetivs.  Criter 
Baud,  3.  Hc(t.  W,  Ciigclm.inn,  I,cipiiK.  1901. 
I  Mattiut's  studies  are  infrequent  but  very  welcome.  The  present 
number  conislus  an  article  by  the  editor  on  the  duration  of  light  sen- 
aatlonH,  ami  another  by  (tdttner  on  the  psychology  of  time  cooacioni. 
ocas  with  conttiiaous  light  sllnialstloua. 
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Tht  Fortt  of  Mini  or  Ihe  Mental  faito^  m  Miiitim,  by  Alfbbo  T. 

ScnoPtitt.n.     P.  Slftkitton's  Son  atid  Co.,  PbiUdclpbla,  1903.    pp. 

309. 
Studiet  from  the   YaU  Piyehotagicat   LaAcratery,  editfld  by  E.  W. 

Scripture,  Ph.  D.    Vol.  10,  tgoi.    Yale  Univ..  New  Haveo.  Couii.j 
Thl»  number  of  Dr.  Scriptnre'a  siudiee  conUla*  the  following  ar 
clet :    Re«earche«  00  Rhjribmic  action,  l»y  I«hiro  Mtyake ;  Ksearchei ' 
in  cxpcritnrtital    phooHirs.   bv    K.    W.    Scripture:    experlnientt  ob 
motor  edncatioD.  oy  W.   S.  JoiiDSon;  iuvoluntary  inovrmantb  o(  UlC 
tongue,  by  H.  C-  Courten;  phonetic  notation,  by  B.  M.  Tottle. 

A  Dream  of  Realms  Beyond  Ui,  by  AtiAtK  Whlckhk.  San  Prati* 
cini.-o,  19QI. 
This  author  atlempts  the  modest  step  of  tell(nf[  nt  what  eomea 
after  religion  hhiI  pblto*opUy  and  to  irll  "thm  which  no  method  of 
pbilosopby  ha«  yet  had  in  it"  It  "will  create  a  new  riaton  withfa 
earth  and  cause  peace  upon  eartb  to  come."  It  la  (leaiitncfl  to  pot  into 
tbe  world  "  that  «ct  of  the  end Icaa  world  art  that  will  so  touch  the 
>onl>  ol  men  that  into  them  will  t>c  enured  gradually  10  come  froa 
this  time  on  perception  and  a  kiiowlc<lKe  of  tbi:  tneantng  and-  pnrpoae 
of  IhtoK*'"  Thus  "  hiKlient  manhood  in  the  form  of  conic i^nce  will 
tw  earned  10  corae  down  and  to  he  and  dwell  upon  earth." 

Was  isl  ftaum,  Zeit.  Bewegung.  Ataiiet     Was  ist  die  ErsehfinungS' 
ttv/// von  Jt'Ltt;s  VOK  OLtVtKft.     L-   Finsterlin,   Munchen,   1903. 
pp.  153. 
Tfae  author  rcallv  offer*    n«  hereinhJa  Kr««tlv  enlarged  edition  1 

brief  svBtetn  of  philosophy,  whi<fa  Is  eyideotly  the  resnlt  of  a  gtcal 

deal  of  caret nl  thonght.     It  eerulnly  haa  a  great  merit  of  condenia- 

tion. 

Substanx   uud  CautaliUIl  bei   Berkeley,  von  Lours  A.    Pbbrdmaw. 
(Disscrtstiou.)    Strassburg,  1901.    pp.  S3- 

Earthquakes:    Their  Origin    and   Phenomtaa.   by  Waltui  Hai,s. 

1901.      pp.  31. 

This  writer  deliberately  takes  the  view  that  earthquakes  and  volea-^ 
noea  are  cauaetl  not  prlinarlly  by  Internal  dlsturtMncea  In  the  body  1 
theeartb.  bnt  by  the  impact  of  comets  and  other  Invi&ible 
■trlkltig  and  plunging  into  the  earth. 

L' Association  ies  Idies.  per  EDOCABDCuFAsfeDB.  0.  Doin.  Paris. 
•903-  PP-  4»6- 
The  first  part  of  this  book  discusMs  the  tnecbsnism  of  assoctatioo, 
its  condilioni.  force.  racAa/is/MfN^  form  and  rapidity.  The  second 
part  coiifinci  thediKuuion  to  the  mental  life,  its  asaociations,  in 
tense,  memory,  intellect  and  activity. 

La  Volenti,  par  Fa.  Faulban.    0.  Doin.  Paris,  1903.    pp.  313. 
The  chapters  here  nte  will  and  automatism,  will  and  anggeatioB, 

Jsychic  general  facts,  the  act  nf   will,  its  evolution  from  caprice,  it) 
omain,  us  extension,  the  will  a^rlt  from  the  physiological  and  tb« 
social  point  of  view. 

tfni/ariiinisur  in  A'^eriea;  A  History  of  Us  Origin  and  Development, 
by  Gkouc)!   WiLr.rs  Cookh.     American   Uuitariait  A»>sociatiun, 
Boston.  I9DJ.     pp.  463- 
t»-  nnm  tt  more  competent  to  write  tblt  inteTesttog  history 

**  ia  a  most  intpiritiK  thrme.  the  leader*  of  wblchi] 
*dODccTa  in  cdncalioa,  reform,  charities,  state 
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luimliip,  lltCTflture,  and  higher  criticism.  It  is  a  comprehensive, 
rhnroHgh  and  iiiier<sting  story  told  by  one  who  it  perhapa  as  compe- 
tent aa  any  one  in  tberniilca  to  Hcnl  wiiliKunli  a  tlieuie. 

Progresi  in  tkr  Clinicat  Sludy  0/  Psychiatry.  The  Study  0/ PrindpUi 
in  Their  /1f>plicaCit}ti  to  the  Clasiificatian  of  Imamiy.  by  Eo- 
WARQ  CowLHS.  Reprinted  from  The  AmcricAD  Journal  of  Insan- 
ity, July,  1899- 

Trcaltneiit  of  Paresis  ;  Its  Limitations  and  Bxpcctationn,  by  Bd- 
ward  Cowk».  Rcpriotc*]  from  the  American  Journal  of  Insanity, 
April,  1901. 

Haliueinntioiis  and  niusions,  by  George  T.  Tatt1«.  Reprinted  from 
the  American  Journal  of  Insanity,  Jsnuary,  1903. 

On  Certain  Studies  witli  the  ErgOKraph.  by  August  Hoch.  Reprint- 
ed from  The  Journal  ot  Nervous  and  Mental  Disease,     pp.  9- 

On  the  Clinical  Slmly  of  Psychiatry,  by  August  Boch.  Reprinted 
from  The  AmcTicnn  Jonrnal  of  Intnaity, 

"  Eighty-Eighth  Auuanl  Report  of  the  Tnisteea  of  the  Ma*sachoBetH 
General  Hospital  Concerning  the  McLcmn  Hospiial  at  Waverly,  Ijor. 
Harta  Press,  Uoittou,  1903.     pp.  I38. 

It  is  im pos!ti1>te  to  do  justice  in  the  space  alout  ilispoaal  to  the  ex- 
tremely valuable  work  in  the  stody  of  abnormal  and  morbid  psychol- 
ogy, which  thia  country  owea  to  the  initiative  o(  Dr.  £dwaid  CowIe», 
for  many  years  the  head  of  the  MvLeau  Hospital  nml  the  confttructor 
of  the  ucw  buildings  which  make  it  distinctly  the  fiuest  in  the  world. 
This  writer  nas  the  Vnding  pioneer  in  the  movement  for  the  training 
of  nurses  for  the  insane  and  founded  the  fir^t  school.  He  was  one  of 
the  first  111  the  country  to  appreciate  the  importance  of  the  new  or  cr- 
perimenlal  psychology  in  this  work,  and  nearly  twenty  years  ago 
took  six  months  off  ai  Baltimore  and  wrote  a  mcmorKhle  and  classic 
*t(tdy  of  a  case  of  paranoia.  Careful  and  systematic  clinical  work  has 
for  many  yean  been  a  specialty  nt  McLean.  Now  1»  ibis  institution 
we  find  proviMOus  for  most  careful  chemical  analysca,  for  brsia 
pathuIo)(y  and  tor  experimental  work,  so  far  as  these  shed  light  upon 
alienation. 

Wc  hnvc  in  the  ahnve  arliclea,  all  of  them  'valuable  contributions, 
specimens  of  the  «v«rV  done  at  thia  institution.  Dr.  Hoch  is  one  of 
the  best  trnined  and  caiefn)  workers  in  his  field  in  the  country,  with 
a  thorough  knowledge  of  the  best  that  is  done  and  known  la  Europe  : 
while  Dr.  Tutlle  is  lerhapK  no  less  expert  in  clinical  work.  On  the 
whole,  fcncb  a  unique  and  harmonious  combination  o(  scientific  re- 
search and  of  efloita  toward  more  cHective  anil  curative  care  of 
patients,  where  each  helps  the  other,  has  probably  never  before  been 
made. 


The  Botletln  de  la  Soci^t^  lihre   pour    I'^lude    paychologlqne  < 
I'enfnnt  has  just  compleled  its  second  year — eight  hullelins  havii 


BulMin  de  la  S^ilS  Ubre.     Schleicher  Preres.    Paris.  190a.    pp.  aoo. 

de 

'"« 
been  pnblisheH.  Its  avowed  object  io  to  further  Oiild  stndy  from 
botli  the  pedagogic  and  purely  u'letitiiie  pointa  of  view,  It  issuea 
questionnaires, collects  scientific  inforntaliun  anil  solicits  communica* 
tioti«  from  all  *onrces  on  either  individual  or  collective  obKrvations 
relating  to  the  psvchologv  of  childhood.  It  includes  In  its  bureau  of 
direction  The.  Kihoi,  K.  Bin«t  and  M.  F.  Buisson,  Director  of  Public 
Instruction.    Edited  by  Schleicher  Prcres,  rue  dea  Saints-pfercs  15. 
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TJke  Hibhert  Jomrnat.  A.  Qaarterlj  RctIcw  of  S.eligk»,  TheoloKr, 
■Dd  Pbilosophy.  Vol.  I,  No.  i.  WilUanu  uid  Nofsste,  Londoa. 
1901.  pp.  ao6. 
Thb  sutely  reriew  is  aoiisiiallj  attractive  in  tana.  Tbe  print  of 
the  latter  articles  U  excellent,  and  the  edgrs  are  trimmed.  lonietbing 
which  oDght  to  be  required  by  law  in  all  jonmals  and  books,  bccnnae 
nuuty  are  really  not  worth  cnttinfc,  and  some  good  nutter  is  lost  to 
those  who  want  it  because  of  tbe  drndgery  that  is  necessnry  to  cat  tbe 
leaves  and  to  find  the  place  when  the  edges  are  rongh,  so  that  it  can- 
not be  readily  thumbed  throngh.  The  articles  are  by  Percy  Gardaer 
on  the  bases  of  Christian  doctrine ;  Josiah  Royce  on  the  concept  ol 
the  infinite;  the ontstanding  controversy  between  science  and  faith, 
by  Sir  Olirer  Lodge:  Matthew  Arnold,  by  Stopford  A.  Brooke; 
"  Righteousness  of  God"  in  St.  Fanl's  Theology,  by  James  Dm»- 
mond  ;  enrly  doctrinal  modifications  of  the  Gospels,  by  F.  C.  Cooy- 
bcnie ;  catastrophes  of  the  moral  order,  by  (I)  G-  H.  Howison,  ( lit  R- 
A.  Armstrong,  (III)  R.  F.  Morion.  Nearly  oneahird  of  the  nnmber 
and  one-half  the  matter  is  taken  np  by  reriews  of  well  selected  books 
by  eminent  writers,  and  the  contents  of  recent  pbilosophica]  mad  theo- 
logical jonmals  are  appended. 

TTu  Religion  of  a  Maturt  Mind,  by  Gborgk  A.  CoE.  F.  H.  Kev^ 
Co.,  Chicago,  1903.  pp.  442. 
The  writer  thinks  that  the  heart  of  modem  man  is  hattgi7  for  a 
fresh  original  experience  of  the  Divine,  which  is  something  more  than 
a  mere  leconstmction  of  doctrine.  The  personal  religions  life  needs 
teorganizatioD.  for  man  has  come  of  age.  There  is  a  close  kinship  he- 
twrco  hDTusn  natnre  and  Christianity,  which  ongbt  to  be  most  scien- 
tific, ethical  and  modem.  CboMiaa  life  must  simnlste  modem  pro- 
gre<4  without  sacriGcing  the  inheritance  of  the  past  and  must  assnme 
the  imminence  of  God.  Perhaps  the  best  of  the  thirteen  chapters  are 
those  entitled  modem  manhood,  the  scientific  spirit  in  matters  of  re- 
ligion, the  moral  foundations  of  spirituality,  the  breadth  of  religions 
experience,  the  tifeol  prayer. 

ReligiomphiLosopkie.  von  HaKjild  HoffdinC.  O.  R.  Reisland.  Leip- 
zig. 1901.  pp.  ,169. 
The  author  first  discnsses  the  theory-  of  knowledge  and  its  relations 
to  the  philosopby  of  religion.  The  subject  is  then  treated  from  a  psy- 
chological standpoint,  including  the  relattoas  between  religions  expe- 
rience and  faith,  the  dereiopment  of  the  religions  concept,  dogma 
and  symbol,  the  princio'e  of  the  preservation  of  worth  and  of  person- 
ality. The  last  part  ^isccuses  the  philosophy  ot  religion  from  the 
ethical  standpoint. 

Can  Teltfatky  Explain  f  Results  of  Piyckicni  ResearA,  byMiKOTj- 
Savage  G.  p.  Pu:aam's  Sons,  New  York.  1903.  pp.  243- 
The  author  does  not  qjite  ca!!  himself  a  spiritualist,  bnt  he  is 
"  strongly  incliue^l  to  hoM  the  be'ief  in  continued  personal  existence 
as  capable  of  pri>cf  and  :a  the  possibiiity  of  an  at  least  occasiooal  com- 
munication." F.'oui  this  stanvipoict,  be  treats  the  work  of  the  So- 
ciety for  PsTcbica!  Rwearch.  wh^ch  be  thinks  is  growing  respectable: 
clairroyants.  apparitions.  >v:ti;ion  and  telekinesis ;  gives  many  fugi- 
tive facts:  and  his  certainly  wr:;;e3  a  very  readable  book,  uncon- 
vinced as  it  win  leave  many  who  wou'.i  willingly  believe. 
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fiUi  (teW  ,W".  Congreiso  delta  Societit  F>eniatriea  /lahaua.  Aucona, 
1901.     Riv.  Sperim,  tlj  Freu.  (Reggio  i.  K.).  Vol.  XXVIII  (1902), 
pp.  1-J90.     Especially  33I-455- 
Tlie  seventh  session  (morning  «f  Oct-  .^,  ignt)  uf  the  elcTenili  Con- 
gregsailHlB  Society  Preiiiatrica  luliana,  held  at  Ancona.  was  devoted 
lo  the  subject  o(   "  Tlie  Practical  Direction  which  psychiatry  can  rive 
to  PedagO]^}'."     The  pniicr  wiui  rend   hy  Profesnor  CeHare  AKOStlnl  of 
Perugin  nml  iliscuMcil  by  Drs    MoutcMno,  Del  Greco.  Bianchi,  ObicI, 
etc.     The  present  systeii  o(  education,  is  itaeW  one  of  the  most  im- 
portant facturs  uf  mental  ilincjuc,  since  it  devntcn  ItMilf  aluiOBl  entirely 
tona  iuteiisire  cullit'aiion  of  the  in tel  licence,  without  a  corresponding 

fibysical  aud  moml  viluofttion.  Souii^li  was  ri^ht  in  s.a.yiae  that  de- 
eclive  c'lucatioti  ill  chll'lhood,  particular!)-  in  relation  to  tlie  evolu- 
tion of  the  moral  sense  and  the  fonnncion  of  character,  is  one  of  the 
moat  powerfnl  social  factors  of  mental  alicniition.  The  iit^Uoul  has 
Inren  long  enough  nader  the  iUusiou  that  by  instruction  a  character 
can  be  created  out  of  hand,  a  proceaa  leadiuji  only  to  mental  decad- 
ence.  The  psychiatriM,  who  not  only  atudies  the  auoniaIie§  and  the 
diseases  of  tnjud.  but  seeks,  as  far  as  ^ssiblc,  to  prevent  them,  from 
the  opportunities  he  has  had  of  obscrviiig  the  evil  effects  of  imperfect 
and  erratic  peda^oKicnl  idenn  npon  (he  mental  health  of  children,  can 
<nKfcc«t  to  the  teacher  the  practical  norms  bv  which  be  can  recognixc 
and  remove  in  time  the  LiuJ  rettuUs  of  excessive  and  untimely  mental 
work,  particularly  iu  those  who,  for  hereditary  and  pathological 
reasons,  are  prc^di^poued  to  diittiirhances  of  the  intellect,  teehngs  and 
will.  Inslrtiction  must  be  filled  lo  the  development  and  the  mental 
capacity  of  the  child,  to  the  degree  of  sensiUvenesB,  to  the  power  of 
instincts  and  emnliona.  The  normal  education  of  those  senses  must 
be  facilitated  which  directly  influence  intellectual  and  moral  devel- 
optnent  and  make  for  character.  For  real  lulcllcctual  and  moial  cdn* 
CBtion  a  proper  hasia  of  phynicjil  education  must  be  provided  and  a 
uortoal  evolution  with  a  physiological  validity  of  the  cerebral  activities 
eatabliahed.  To  do  this  tlic  teacher  must  know  sometliiiiiE  about 
children  in  Reneral  and  abont  tiis  pupils  in  particular.  Ke  unat 
know  the  general  (act*  and  conclusions  of  psychology  and  anthro- 
pology, normal  ami  pathological,  and  muut  have  the  assistance  of  a 
medical  innpector,  preferably  of  psychiatrical  training  and  experience, 
who  will  be  able  to  delect  in  their  early  atagea  those  anomalie<(  snd 
defecU,  mental  and  phyidcal.  which,  if  not  at  once  attended  to,  will 
endanger  in  later  life  the  health  or  the  sanity  of  the  pupils  coticemed. 
Thns  oriculed  from  the  practical  cspericucc  of  psychiatry,  pedacoey 
will  be  better  able  to  yu  about  its  taak  of  preparing  the  indivianai, 
according  to  bis  psycho-physical  aptitudes,  for  activity  in  the  variooa 
branches  ol  scicuct,  art  and  industry  having  mode  him  more  fit  to 
survive  in  the  struggle  for  life  and  more  capable  of  profiling  by  his 
social  environment. 

In  the  dincussion  Dr.  Hianchi  wisely  said  thai  the  attempt  lo  create 
an  absolute  norm  by  physical  diaguosis  and  anthropometric  evidence 
and  to  infer  from  sucli  data  moral  disposition,  etc.,  was  fraught  with 
great  danger,  for  niatiy  who  presented  numerous  and  marked  slig* 
matn  of  degeneration  arc  endowed  with  inlcllcclunl  powers  and  moral 
qualities  superior  to  those  of  individuals  much  better  constitnted 
physically.  A  metliocre  knowledge  of  physiology  and  psychology  is 
a  dangerous  cqaipnient  for  a  teacher,  and  perhaps,  alter  elf,  the  medi- 
cal inapcetor  tuould  be  the  diaguoser. 

Dr. Obici  emphasised  the  necessity  for  educating  the  texual  Inatincts, 
k  matter  wbleh  he  and  Dr.  Marcht^^inl  have  already  treated  in  their 
book  on  collegiate  loves  and  friendships. 
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At  the  lime  of  piil>vrtT  smoxI  instioct  ukI  unotJona  hare  ■  chid 
ttile  ID  ihr  formation  of  the  monI<  and  social  fcYliDSB  of  tbe  iodivU- 
■al.  The  bad  cttiKatlan  of  pnbertv  ia  rasponsflite  lor  away  o(tk 
*'oT|^ca*'  oi  lOTc- 

I>r.  Obici  also  read  *  paper  on  "The  InfiucBce  of  Pioloand  latri- 
kccual  Laboi  auil  Hcatal  P«uitt>c  apoD  the  Rnpitatioa,"  wfaicb  ivto 
be  pobliihcd  in  full  in  •  Inture  anmber  of  the  Rirut«.  Bta  chiH 
c«BcIa*tona  krc  that  prolonged  mentAl  labor  ^aritbmeliolcalCBtatiot) 
prodnceo  ^r*i  trT*gnlahtt«»  of  rfopintioa.  iacf eam  it»  ftaqneney,  t>- 
anemnore  nuraerons  ami  tntense  rarutioDS  ia  dpptb.  sad  de^reaMl 
tb«  length  of  the  ionptnition  aud  of  the  poct-tiuplnitorj  paaw,  i»- 
cmnoK  ihc  darstion  of  Ibr  rK]>;ra'ion  and  it*  panav. 

The  re»i  of  the  marning  and  ttic  eighib  tes^on  (itftrraooa  of  Oct-  ]) 
of  tbe  ConKir«A  werr  occiipi«<l  with  the  coiuideratioa of  "CriteriBflM 
MethoiU  for  ihc  Rdorabiliiy  of  Defd-tim  and  Demevta."  Tbe  paan 
WAV  [cad  by  Dr.  Dc  Sauctifi.  the  wcll-kaown  alicaut  >ad  pnr«holoy;iit. 
whoapokc  with  wmv  detail  of  dcfectiTCS  ( patbofcacMs  «Ml  cliMifc*- 
tion  d  the  (ecblisiBindv4l,  tbcir  cdncsbiUtr},  BKaak  aad  — Uioda  «< 
edoeatioB,  etc.  Dr.  Oc  SasctU's  chief  coacIa&ioBS  are:  All  mich  de- 
ffctiriM  an  petentUIIr  aBtJ-McUl,  and  at  certain  tinea  of  Aeir  life 
iBoet  of  them  actaallj-  beco««  »o.  Tbete  ia  so  denbt  aa  to  eertaia  ia- 
tellectnal  and  moral  odacabilUy  apoa  i  ii  ii  iiiifii  haiti  nt  mnii  nlTbrar 
defrctirrf.  Bat  the  degn*  of  edacabiliir  is  rcry  variable,  and  Intel* 
Icciaal  aod  moral  edocablitj ate  aotaltrayaon  Ibeaaaclcicl.  Ncitber 
follows  always  a  •iiaight  lioc  of  contiaaosa  iaiproTemeci.  bat  naS*t' 
(oea  ofica  retardatioaa,  arrrau  aad  ntuMioaa.  Other  Ihaa  Ua- 
patboI«gical  Ucban  llatlt  ia  Botae  taiei  t£c  dcKns  of  cdacabOitj,  sad 
act  aafaivDtabl;  apoa  tbe  aacgpdfay  Use  el  edncatiecMl  piograaa.  Tbe 
aati-*ociality  of  so  aiaoT  of  dcfcctiTca  b  due  to  tbe  arreoC  wbicb  to 
oltCB  Ukea  ptaee  al  the 'cad  of  cfaHdbeod  or  dnriagadolcaeesoe.  Pae- 
tota  eoatribatiig;  to  this  are  tbe  iaitiatioa  of  tbe  smg^  for  lifc,  A- 
aiaatioB  of  fsaulr  saperriaioa.  paatiUlity  od  tetoxicabaa  (alealnCic 
atpeeiallvK  rradiaessof  rriauaBlsMfestioaa.davKlopraeat  of  auiou 
«H  meats]  di»ea»es  pecnliario  adoMaccace,  aad  woat  powcrial  of  all. 
aabcctjr  aad  tbe  awakening  of  tbe  aexaal  toMlact.  Delectnca  aad  fab- 
bTb  Biiarlrri  mast  be  pratected  ia  adohaccnce  aod  ia  yooUi.  aad  Im 
tlw*.  as  foe  an  nasi  ladirMaab  aa  *'  bitcgial  **  edacatiea  m  jwUt  ^b- 
Baadcd.  There  b  but  oae  *<*■•—■*'»"  aaaai  ol  cdacasioa,  awnt.  TUs 
Is  to  be  applied  ta  dirciae  fonaa  acocediait  to  tbe  as*,  b*o-patbolopcal 
coadhioat.  famUr  teUtionship  aad  social  coaditJoas  »S  evefy  iadieid- 
aal  defectire.  Para-ei>ioaM*,  todaitnal  sebools,  djatribattaa  af  de- 
tectteea amonKtlte  bafliet  of  braicn  ia  tbe  ofwa eeaaay, ale^ aia 
all  of  valae.  Tbe  yefaeiple  of  iadiridaa]  edaeatfaa  mtmt  be  aba««  alt 
adheiadlo. 

Ia  hb  iatcrcttiac  article  oe  "  '  Meatal  Testa '  ia  tbe  Scboola."  Dr. 
Vgo  litaoU,  tlw  ducctor  of  tbe  Crcralcore  Labocatsrjr  of  Scieoclie 
Pcdecq|T>,^*»*ancco«atof  apiccxol  apfaiataa  dcviaei  by  Ua  Ik 
seotal  aais  pajvha-^jaical  tceta.  Mf  Mtaai  of  tUi  taMraaaat,  At 
cUaf  pan  of  wbBch  eoarirta  of  Svc  taetaaffaln  nctal  plate*,  whmtt 
Ksntod  e4c«»  ewe  iato  c^atoct  in  sacb  a  way  «•  t»  foeas  fipnca  eaa- 
taiaiag  all  tbe  srapfcie  eleoeats  of  writiai  (Mnlght  tiaaa.  taiiu, 
boeuoataJ.  obhqM«ads«ttkaJltBe«.*a^les.«te.>tbe  papQ  wftfe  pc»- 
dl.  electric  attacfaaevt.  etc..  caa  ga  thiaagb  tbe pa7«bic  aetioas  aad 
aMtac  aiitifWt-s  iavnlral  ia  tbe  eletats  of  wrnit«-  Tbe  racoi^a 
UiM  abtaiaad  aena  lor  both  aorval  and  dafieaiTe  cbOdrea  a  ara  aad 
mlaaMa  "  natal  MM.**  By  — ae  of  tkb  Dncraneat "  p>&«dac» 
tSoa  **  to  aihlm  b  inarfili  TW  sppancaa  adKataa  tbe  e^  of  tbe 
cibUd  aad  acacbca  Urn  «a  o»«f4iaaic  tbe  aaadaa  aaad  la  i 
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ei«M.  tti  simplicity,  adaptability  anil  variability  mak«  this  uppAratus 
a  distinct  aid  to  gfaphological  rdacntton.  Bjr  means  of  this  nrw 
peilii];o£ical  (Lpplianc-r  kindergarti-ri  pupiU  havp  lenrneil  lowniela 
15  days,  as  compared  with  a  month  by  the  old  meitiod.  ComiiNriug 
tbc  writing,  alter  five  miintbs  o(  school  o(  these  two  sets  o(  children 
that  of  thoMC  who  used  tbc  dcw  appAratim  wtut  fouti<l  tn  be  tnucb  bet- 
ter. It  would  appear  ihal  l)r.  Piizoli's  device  could  be  made  use  of 
mach  inclcineiitary  eilucaciun.  A.  F.  CllAMUtmuil!*. 

_A  fiat  /or  the  Study  of  Man  with  reference  lo  bills  to  establish  a 
laboratory  for  the  study  of  the  criminal,  panper,  and  defective 
eloasea,  with  a  bibliogiapliy  of  chiM  ntuHy,  by  Arthtjr  Mc- 
IJoNALD.     GoW,  Print.  Washington,  1901.     pp.  166. 

This  IN  nn  intcrcstiDc  and  vnlasblc  outline  in  which  the  author 
abridges  some  of  his  old  studied  aud  &di)s  new  oiics  in  order  to  show 
the  fiieat  service  vtliich  nucli  a  laboratory  as  lie  desire*  lo  est«hli«h 
conla  render.  Hi*  persistent  advocacy  of  this  cause  deserves  great 
praiae  and  ia  core  to  ne  tucceKnful  in  the  end. 

fmimat  far  I'syehologit  und  Nfnrelogie.  Bund  I,  Heft  I  &  a.  J,  A. 
Barlii,  Leipzig.  1901.  pp.  88. 
In  this  uew  journal,  in  which  the  Zcitrchrilt  fur  Hypaolismus  faas 
been  merged,  we  have  first  a  gencrnl  article  by  Forel  on  the  justifica- 
tion of  comparative  psychology  aiid  its  ohject* :  thtn  a  lorg  plethys- 
mo^raphie  study  with  ci>^lit  [liates  by  Briiduiaim  on  tlie  volume  of  the 
brain  and  forearm  of  men  iu  sleep;  a  briefer  uludy  of  mutcle  tonus 
with  special  relation  to  the  cortei :  and  boole  notes. 

yom  Fuhlfn,  WoUen  und  Denktn,  von  TuRO«OR  Lti-ps.  J.  A.  narih, 
Leipzig.  190].  pp.  196. 
In  thJH  psychological  sketch,  three  fundamental  contrasts  between 
feelings  are  characterized.  Chapters  are  devoted  to  feelingn  of  effort ; 
tbe  couBcionsneas  of  reality:  ibc  laws  of  effort;  Fcelliigs  aud  cudcav- 
or>  conilitioiird  by  nsiociatlon ;  w^isbiiiji.  williuK,  and  parpusivc 
activity;  feelings  of  qunniiiy  and  worth;  the  kinds  of  feeling  rctn- 
tlon;  objective  values  a»d  ou^hlucss,  No  psychologist  need  be  told 
thnt  this  lon^  expected  work  is  of  the  greatest  vutuu  and  acuiucn. 

Anftiai  Rfpo'-i  oj  Ike  Board  of  Regents  of  the  SiMilAsaniaii  /ni/itu- 

liou  far  the  year  endin/f  June  jo,  /^ao.     Kepott  ql  the  United 

L        States  National  Museum.    Govt.  Print,  WaKhlngton,  1903.    pp.  73S. 

P  Is  thin  report  bcsiiles  the  report  of  the  Assistant  Secreiarv,  bead 
Curator*,  summary  ol  operations,  seven  interesting  papers  are  ap- 
pended illuttrnting  collvctious  iu  the  Museum,  viz.:  W.  H.  Holmes 
on  anthropological  studies  in  California;  O.  T.  Mftson  on  a))oricinal 
American  harpoons;  A.  V..  Ilippialcy  on  ceramic  art  in  Cht^a:  (-.  K. 
Wead  on  contributions  to  llie  htiilory  of  ruuKicnl  KCalct ;  Walter  Hough 
on  Hopi  eereoionial  pigments;  Wirt  Tossin  on  the  gem  and  meteorite 
eoUcctiaus  of  the  Museum. 

BenoU  de  Spinoza,  par  PAiii^LiOUts  Coucboitd.     V.  Alcan,  Paris,  1902. 
I         pp.  .WS 

I    The  leading  chapters  arc:  lUc  synagogue,  the  conversion,  formation 
^nt  the  theory  of  subsiaucea.  eutly  writings,  the  priuciplea  of  Descsrtes's 

philosophy,  works  on  theology  and  politics  and  ethics. 
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